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^ ABSTEAC? 

Sv;mniari2ed i^ this com^endiua are approximately 500 
ideas being used by coljLeges and unijrersities, in the Unitea States to 
^eal vith the probles of energy ccrserration* These ideas range from 
suggestions that cost pennies to implement to scphisticated computer 
ccn^rcls cr the construction of nev buildings vhich incorporate 
alternative energy sources. Generally, the ideas are simple and they 
can be easily adopted on other campuses* Among the successful 
energy-saving approaches reported are those that involve educatj.on# 
lanagement, using waste energy, Reproving lighting practices r>/^ 
mcdifying ventilation systems, and installing insulaticn^Grot^ed 
according tc problem area, each entry includes a short^^fplaXajtion of 
the pfocfidure followed >by a summary of costs and resulting benefits* , 
Appemdix^tables <list ideas by topic, institution, and geographic 
Iccation* Alsc provided are names, addresses^ and phone numbers of 
contact persctis for ea^h idea* (Author/WB) 



^ Reproductions supplied by EDBS are the best that can be made * 
* ftroa the original document. * 



This handbook was prepared at the Academy for Educational De- 
velopment by Sidneys G, TiAton, Academy Vice President, Roberta 
Messalte assisted in project administration ^and the writing of the 
handbook, and Susan PennerassisJted in the organization and writing. 
The other j'rincipal contributers were SusanGafvert, secretary; Juditn 
T, Invin, printing consultant; Reva TicktOn, editor; and Alan G. Green* 
technical consultant. 



Actditional copies of this handbook are available from the A<^demy 
for Educational Development, 1414 22nd Street, N,W,. Washington, 
D,C. 20037, at $12.00 per copy prepaid. 
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Preface 



Educationj^ managers colleges and universities will long remember 
the'decadeKiat ran from the late 1960s to the late 1970s ^s a Etme filled 
with frustrating problems. Among the most frustrating that landed on the 
desks of fro'Sui^fftce administrators was the question of how to cope effi- 
ciently with the energy situation— at a time when energy costs were jump- 
ing 25 to 50 percent a year. AU ^f-^^ddeft=eve^ <)nc re ali ^ed-thaHfae 
bjiilclings on college or university campu^s had been designed when 
energy was cheap andl^vas expected to remain cfieap. Now maint enan ce 
budgets were tight. Building reconstruction or new equipment was usual- 
ly out of the question. Energy conservation became a liigh-priority item 
on the president's agenda ^in the tri-state area around Pittsburgh (where 
* the Claude Worthington Benedum Foundation has allocated the major 
portion of its resources) as well ^s elsewhere in the country. 

This handbook summarizes nearly 500 ideas and practices that colleges 
and universities actually put into^operation during the past few yeirs to 
meet the energy conservation challenge. TJie handbook is a testimonial to 
the ingenuity, inventiveness, and persistence of plant engineers/ physical 
plant managers/ and administrative leaders on campus, 

'Most of the ideas in this handbook are relatively inexpensive^ as higher 
education budgets go, and most of the institutions recovered their cash in-, 
vestment in a relatively short periofl. Generally, the ideas are not compli- 
^ cated nor do they require per^^ons with special training to put them into 
effect. Many can probably be replicated on other campuses without diffi- 
culty. , 

The Cbude Worthington Benedum Foundation is pleased to hear of the 
successes t^at have been achieved and to have played a smalt part in the 
nation's energy conservation effort by funding the Academy's study. The 
distribution of the handbook wiU bring examples of su<^cessful ideas to the 
attention of college and university administrators across the country. We 
must point out/ however, as we have ori other occasions, that neither the 
Academy for Educational Development nor^the Benedum PoujKlation is 
providing a prescription for any particular institution/ nor m \fe offer- 
ing any specific advice. All we are saying to you, the eoycators and 
managersinKfgh^educationJs? , * , * ■ 

H^re are ideas that are working at real colleges and univer- 
sities. They reduce energy consumption and save on energy 
costs. Take a look^t these ideas. If they fit your situation., feel 
free to adopt or adapt them at yo^r instituti6n. 

We wish you^every success as you tl^ckle a problem that we all know is* 
not going to go away very soon. 

^Paul'R, Jenkins 
Executive Vice President^ < * " ^ 

Claude Worthington Penedum Foundation 



A basic point in education that stands out in my mind now as it did a 
generation ago is that different people learn in different ways, at different 
speeds, and in a variety of different circumstances. No one wa^ of learn- 
ing or teaching is the best for ev^body. Ppople have individual differ- 
ences and this affects their learning patterns.^ 

t5ne*way'pWpJe^ 

cess. For nearly a century the field services of the land grant colleges and 
universities Jiave promoted and fine-tuned for fanners a particular pro- ^ 
cess of learningTmjtjs, bystudying exapiples of^ccess, preferably near- 
by. This ^pproa<% to education— one of the real highlights in the develop- 
ment of the ;iation^ educational svstem—helped millions of Americans 
learn about ne^ ideas m agricufture. 

In the pre|^«tation of the handbook the Academy took a parallel ap- 
proach t>y undertaking to show that much can be learned about energy 
conservation by studying successful examples. Included here are nearly 
500 exampl&s of programs on energy conservation and education re- 
porteckby colleges and universities across th^ country. These institutions 
^can helg everyone understand better what cijn be done ever^nvhere by 
telling: * 

* what is already being done 

* how it fe^being done 

* where it is being done, and 

* wljat the results *hai?i& been. ^ 

Some of the examples in this handbook are ideas that are pretty good; 
some are JSjetterlnan that; some are terrific. There is one common denom- 
mator that runs through every page. Each idea listed is^worktng now at 
some college or university. This handbook not only tells wherev but also 
provides a telephone number of the person to call and the address to write 
to for further information. 

This handbook of examples is the result of the Academy's request to the 
- Claude Wc>rthington Benedum-Foundation foc-die support of a fa'ctf ind- 
ing project that would summarize the ways institution^; of higher educa- 
tion are "meeting the energy crisis. When the Foundation agreed to this 
proposal the Academy invited educational institutions to send in up-to- 
the-moment information. To give recognition to the* most noteworthy ef* 
^ forts rept^rted, if only in a mod^t fashion, the Academy awarded certifi^ 
cates of achievement to twelve institutions from among those submittit'ig^ 
infprmation. The Atlantic Richfield Foundation ptovided funds to back 
up eac^ certificate of achievement with a $10,000 grant. 

Selection of the institutions which received certificates of achievement 
was made by a small panel assembled by the /kcademy. The members 
were; - 

* George Bugliarelto,. President of the^Poiytechnir Institute of 
J New York / 

* ^. IIJ ' / 
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• John'G, Kemeny. President of Dartmouth College 

• John D. MiHetl, Exjecutive Vice Presicletit of the Academy for 
EducatioftaF Development * ^ 

• James A, Pei'kins. Chairman and Chief Executive Officer of the 
^ ^ International Council foV Educational Development 

" In screening the informatii^n submitted the panel gave special consid- 
_^5^1;SA-te_iLn£?yatj^^ betapplied'^t o^- 

adapted by other institutions o^ivi^erjeducation. 

The Acadeify appreciates tht siipport of the Claude Worthington 
Benedum Foundation and the AtUntic, Richfield Foundation are 
grateful zlst> to the hundreds of admii^strators^and faculty^embers who 
sent in information about ideas that woJV^ed^ Their efforts are impressive 
indeed, 

Alvu C, Eurich. President 

Academy for Educ;^*ional Development 



Forj^teast seven years^ as long as the energy crisis has been crilical on * 
ll))Mtforid scene, ihe subject of conservation and the better usejof the 
countr^^L^ergy resourcesf have been matters of ,national concern. 
Numerous articles, reports, studied, books, and analyses on the makers 
ftave beern*ffp3mJ,^ distfibutedr Ve, rdeia^ltfrUnlfed"^ 

States is more* dependent on foreign oil supplies than it was seven years 
ago, has still to develop a comprehensive national energy policy, fand has 
taken relatively few steps toward the goal of airing the adequacy of the 
coMptry's energy supply for as littleajiive to ten years ahead. 

There is nothing that one rrKJfexctjort can do whkh will solve or even 
ai^eliorate the big eitfrgy problems facing ^he .nation and the woHd. 
These problems will have to be dealt with by the President, the Congress, 
the exectffTve branch of the government, the energy departments of th^ 
Various states, and the captains of industry in energy and energy-relat^ 
fields. The problems will have to be dealt with also by ;he leaders of the 
OPEC countries and of other politically active nations, , ^ . 

What this report can do, however, is to say to the administrators of 
colleges and ui)iversities: imaginative and ptenistenf steps cart reduce 
energy consumption at a small out-of-pocket cost and with a quick pay- 
back period. In itself this observation is nPt a new thesis— it runs through 
many r^ent publications, particularly those distributed bjr gpvemment 
agencies. But this report takes a different approach. It makes its points by 
the use of examples from the here and now. It shows colleges and univer- 
sity administrators that other institutions much iike ffieirs, and possibly 
located ne^r them geographically, have undertaken successfully to save 
on energy consumption or have proceeded to educate others to do so. 

Yhis report describes examples of successful energy savings or energy 
educatiorr projects reported to^he Academy during the first quarter of the 
calendar year 19S0, Appendix Table A provides an alphabettcafltst of th^ 
institutions reporting^ along with the names, addresses, and telephone 
numb^ of persons in charge of the projects. These persons can furnish 
further information on what they did and how they did, it. Appendix 
T^ble B r^tassifies the list by the major approaches taken by the various 
institutions. Appendix Table C classifies the list geographically. Appen- 
dix Table D describes institutions given the Academy's certificate of 
' achievement an^ theSlO,O0Ocasha\vard, 

In reviewing the examples sent in by the colleges and universities reply- 
ing tothe Academy squc^tionnaire, the Academy's s4aff was interested teg ^ 
note that a number of small s^teps taken by some of the institutions report- 
are resulting in ^^ubstantljl energy savings, and, in many cases, reduc- 
tion jn cost*> even after inllation,^As we read the entries it occurred to us 
that Similar conservation sttps could be taken in our hom^, by large 
manufacturing curpuratjons, by otfjce buildings, by hospitals and health 
centers, and by many other types ol institution*^. Any small group of 




y 



people^could mobilize a small number of associates lo spread ideas about 
ways and means loy>nserve energy. 

The staff also observed that the list of examples mcludes many from" 
small colleges as well as from Wge universities; some simple systems as 
well as some sophisticated computer control operations; and^ number of 
low cost* approaches to energy conservation which a numb^ of institu- 
* tions had to take because of their own financial problems. Obviously, no 
one has a monopoly on new ide^^r on innovative twists to old ideas that 
' , can contribute to energy savings. The fact is that whenever fhere is a "will 
to conserve/' the results that can be achieved In even a year or two are 
truly astonishing, * ^ ^ 

* * ' ' ' Sidney G. Tickton 

Aoademy Vice Ptesident 
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Not9 to. Users 
of This Handbook 

■ The examples o{4deas in practice included tn the'handbook are tt^ose 
Jhat educators chose to submit- The Academy makes no clam therefore. 

information su1)m]ttedby theinstitutionsTeporting* ' 

■ Descriptions are brief rather than comprehensive* The material re- 
ceived was aSbreviated-for use in the handbook. The purppse was to pre*- 
sent ideas^in terms of their impact on an institution's well-being and to 
provide ihe means for Interested, people to follow up on those ideas they 
think might prove'usef ul at their own institutions. 

I While the ideas contained in this handbook have been reviewed for ac* 
curacy, neither the Academy for Educational Development nor the foun* 
dations supporting this study nor the cotfeges and universities reporting 
can be heM liable if" the reported potential of savings in energy and costs is 
t_ not actually achieved. The Academy for Educational Development does 
not recommend dr endorse any specific brand of equipment which may 
be described in the handbook- Questions about any specific application 
of an idea in the handbook should be addressed to the reporting institu* 
tion. ^ 

■ The Academy is conducting supplemental survey of colleges and uni* 
versities to gather additional information on energy education and 
toward the end of 1980 will publish a complete as possible catalog of 
energy education prog^-ams. courses, workshops, and related activities. 

I This handbook includes a number of reports by colleges and universt* 
ties that they conserved energy by going on a four-day week. An energy 
task force of the Department of Energy has arrived at a contrary conclu- 
sion, suggesting instead that higher education institutions lengthen the 
^ work week and then send everybody home for longer vacations. 
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. ideasx5n ,. 

Conservation Activities 



Tlw Probl*m 

Everyone knows that colleges and universities could save a good deal of 
energy and (u^l by faking a large number of small conservation steps on 
their campuses. The problem at many institutions is how to develop and 
operate a campusWide conservation plan that has high visibility, encom- 
passes all sectors on the campus, and produces substantial results in 
energy conservation in return for the time, money, and effort spent. 

The Challenge to mobilize the cooperation o( all the various 
groups on the campus (such as students, faculty, adn^^nistrative 
staff, trustees, visitors, etc) in a rnanner that wilKreduce energy use 
and cost in tvery po^ible way, a^id will a^tQid a substantial invest- 
-meht in renovation and new equipment. 



Th*M*«s , ^ 

■ Bentley College (Waltham. Massachusetts) undertook a series of steps 
to develop a jo mp re hen si ve 'cam pus wide energy conservation program. 
The college (a) installed a computer management system to reduce the 
cost of heating, coohng/and ventilating; (b) reduced lighting, ic) lowered 
temperatures of rooms and buildings^ (d) ran the summer program on a 
four-day work week schedule, and (e) installed a solar energy system cur- 
rently providing 60 percent of the hot water used by 700 students m two 
dormitories^ with a third dormitory ur*der construction soon to be tied 
into the solar system. 

Results: The comprehensive measures resulted in a cost avoidance 
of $367,000. due in P^rt to iheeffectiveners of the SlSS.QPO computer 
system. The solar project cost SSOO.OOO and is already saving SlO>600 
a year net after debt service charges: 

it Case Western Reserve University (Cleveland. Ohio) organized ajcom- 
prehensive energy cons<^rvation program at virtually no cost outside of 
tTie plant maintenance budget. Since 1973. each of the$6 buildings on the 



campus has been involved. Every pos'ttbte energy cut wasmade/from ve^ 
arranging clas^ schedules in order t:> use fewer builditigS/ lowering ligtit- 
ing levels and hot water temperatures, and recovering heat that would 
otherwise e^ape into the a^n to turning o(( Mghts between 8:00 a,m. and 
5:00 p,m, in pom& with windows, and cutting library, bookstore, and 
gymnasium hours. Videotapes and conference materials were developed 
and used as teaching tools by the school of engineering in its energy re- 
search and education programs. 

Results: In,six years the university reduced the energy consumed by 
• 32 percenf, using,S44 million fewer BTUs of tnergy in 1979 than in 
1973, 



if Lincoln Land Community College (Springfield, Ulinois) in 1976 
started "Energy Commitment/' a program covering all aspects o( energy 
conservation --from resource management and planning to education of- 
ferings. Management measures taken included an energy audits installa- 
tion of a computer to control the energy-use system, increased insulation, 
reduced lighting, a four-day week summer schedule, and the building of 
solar and wind generating systems on the horticulture buildings Energy 
education programs rar^ed from college courses to gasohol workshops 
and energy forums for school administrators and government officials. 
Car pooling and increased mass transit services were organized for the 
campuscommunity. , ^ j , 

Results; Thg college used bond funds to provide most of the 
S506.000 in capital expenses incurred. Other programs were fi- 
nanced mainly by small local and federal grants, private contribu- 
tions, and registration fees for the energy forums. 1*he college ha^^l^ 
already achieved $77,000 in direct savings. All capital expenditure^^ 
projects are expected 6o pay for themselves over period cJf time 
ranging from onem^nth to 16 years. 



B Penn Valley Community College (Kansas City. Missouri) engaged in a 
comprehensive program of saving^energy'wK&revex^gossible without in- 
vestin^f new capital funds. Starting in 1976, the programTrss^anged from 
reducing lighting and resetting hot water an^ room temperaFu?es^;«L^ 
accordance with federal guidelines to shutting down unoccupied facilities 
at nightn on weekends, and on holidays. Classes were reorganized to con- 
solidate the occupancy jof buildings. 

Results: Since 1976 the college has reduced electricity consumption 
by 62 percent with a cumulative saving in electrical costs of more 
than $1 million. Gas consumption hagjjeen cut by 64 percent for a 
cumulative saving of $S4,000, ^ 
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■ State UnivejTsity of New York at Osw«go (Oswego. New York) is 
developing a comprehensive conservation program that wtl) use local 
alternative energy sources and recover wasted heat. A wind-powered 
generator will captore the continuous winds in the region to provide elec- 
tricity. Water from nearby Lake Ontario will be used for cooling* Co- 
gentration, the process of extracting useful heat from the production of 
electricity, will b^ used to provide steam and air conditioning. Devices to 

^recover heat otherwise wasted from boiler flues will be installed to pre- 
heat the water us&l in the boilers. Boilers will be redesigned to.bum waste 
crank case oil Controls will be added to three large boilers in order to in- 
crease their efficiency by four to five percent. 

Results; All projects are now under construction. Completion is ex- 
pected in late 19S1. ^ 

■ State University of New York at Stony Brook (Stony Brook, New 
York) replanned th^use of its entire heating and air conditioning system 
in order to meet federal temperature level guidelines. The physical plant 
staff ran the system "off-design*' In order to detennine hovf and what 
could be changed, and then sought cooperation throughout the cantpus 
for changes which included (a) shutting down one of two main refrigera- 
tion units in the air conditioning system; (b) lowering thermostats and hot 
water temperatures in the boilers; (c) recirculating warm return air; (d) 
closing down heating motors and fans at night; (e) monitoring boiler 
operations; and (f> recovering heat wasted by boilers. Special arrange- 
ments were made for laboratories that needed humidity control. 

Results: This campus conservation progra m involved no initial costs 
beyond the regular budget. During the first year savings were as fol- 
lows: air conditioning equipment^-SdO.OOO gallons of fuel oil valued 
at $400,000; heating equipment— 950,000 gallons of fuel oiK valued 

at $700,000. 



fl University of Pennsylvania (Philadelphia, Pennsylvania) established a 
Department of Energy Management and Conservation as a separate unit 
responsible for coordinating all campus operations involving the use of 
energy. The department s projects have ranged from low-cost community 
awareness campaigns and lighting reductions to the more costly installa- 
tion of a central computer to control heating and cooling to the revamp- 
ing of the insulation on all campus steam lines. The department works 
with the academic Energy Management Committee to cooTdtnate class 
and activities schedules to acjiieve the most efficient arrangements be- 
twee^room occupancy and energy use. 

Results: The department has saved the university a total of $8.3 mil- 
lion since operations began in 1976. The department s budget, 
S80.000 a year, has totaled less than $300,000 since the department 
wasformed. 
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B University of Tex^s Health Science Center (San AnEonio, Texas) made 
many tn-house adjustments to its energy system using leftover parts from 
construction, renovation of old buildings, and discarded equipment. Util- 
izing ehe work and cooperation of (aculEy, students, and oEher personnel 
on campus, the center mad^^mprovemenEs to the chiller and hot waEer 
pumps, air units and chefnicat (ume hoo^s, and cooling systems in Ehe 
laboratortes while maintaining the environmental balance required in the 
hospitals and exploraEory healEh research facilities. 

Results: Most improvements cosE no «nore than $1,000 out-of- 
pocket because of the in-house design^ use of Ehe regular work force^ 
and the use of spare parts. The cosE of all projecEs undertaken vyas 
abouE $31,000. In 1979 aloae energy use was cut by 14.7 percent and 
savings Eotaled $444,000. 

■ Upsala College (East Orange, New Jersey) started a one-step-at*^time 
conservation program in two buildings ihat were wasting energy. The 
hjtating systems were fitted with timers and docks, fanpower was re* 
duced, lighting was decreased, and insulation was applied to attic ducts. 
The quick payback on these improvements provided funds and the im- 
petus for additional conservation steps that included lighting replace- 
i^ent, water^emperature control devices, the shutdown of unused 
buildings tnihe winter, and a four-day week schedule in the summer. 

Results: Since starting the conservation program in 1975 the college 
has reduced energy consumption by 33 percent and achieved ei:\ergy 
savings of $324,000. The total cost of the program during the first 
four years was 538,000. 



9 Utah TechntcatyCoQege {Salt Lake City, Utah) appointed an energy 
committee to recotnfft^d and oversee a series of technical energy saving 
improvements. These intluded rescheduling the use of buiklings based on 
occupancy needs, analyJmg expenses, repairing and updating equipment 
in the energy system, reducing lighting levels, lowering building tempera- 
tures, limiting the inu^e of outside air during periods of extreme temper- 
atures, reduangaridaisconnecting fans, increasing boiler efficiency, a^ 
going On a four-dayWeek summer schedule. 

Results: The $5,700 cost of the project resulted iasavings of $92,800 
in the first year. Energy consumption was reduced substantially; 
electricity by 32 percent, gas by 45 percent, and fuel oil by 53 
percent 
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IDEAS ON 

Using Computer Equipment 
to improve the Efficiency 
of Energy Systems 



Th« Problem ^ 

The use of a computer system is an ob^vious way to manage., control/ and 
evaluate the effectiveness of the lighting, heating, ventilating, and air 
conditioning equipment on college and university campuses. However, 
the Cost of purchasing and installing a computer system that can provide 
comprehensive/ results is relatively high in proportion to the budgets of 
most institutions and in light of the financial savings that can achieved, 
particularly bysmaller colleges. 

The Challenge to develop creative solutions to overcome the relatively 
high Cost of the purchase ^ installation of a computerized energy man- 
agement system that will operate effectively on college and university 
campuse^. 




The Ideas 

Note* A number of large untversities have found that their energy costs 
are^o highland the control function so substantial that they have given s 
top priority to installing ex tensive computvized management systems. A 
number of smaller institutions also report the use of computerized equip- ^ 
ment for management and control purposes- The examples that follow 
represent both the larger and the smaller mutilations. No attempt has * 
been made in this chapter to mention all the comp^tefi zcd m^ira gemetUM*^ 
programs reported, which are described briefly in Appendix Table A and 
aralisted in the appropriate categoriesJn Appendix Table B. 



rger Institutions 

■ Duqtiesne Unlversity(Pittsburgh, Pennsylvania) madea 'shared time" 
contract with a large computer manufacturing company to provide com- 
puterized energy management in eight large campus buildings. As energy 
savings from the system are achieved, the university will expand the com- 
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putenzed system to manage heatingi ventilation, and air conditioning 
operations in all buildings on campus* 

Results: Installation and operating costs of $93,500 were recovered 
during 1977, the first year of operation. By tfie third quarter of 1979 
the accumulated amount of savings totaled $814i(X)b. 



I Howard University (Washingtoni D*C*) developed a^nehvork^of mtni- 
cotnput^to manage the energy equipment on its large and diverse cam- 
pus; che^iversity has a range of buildings, types of equipment, and 
operating environments and needs that are difficult to centralize and con- 
trol The network of mini-computers provides a better quality of con- 
trolled service at a reduced cost while cutting.total^energy use, and can 
operate alone or can be controlled from the central plant* The system is 
able to analyze the amou^ of energy used in each building and pinpoint 
pioble^ areas* The small coiriputers are simple to operate and the main- 
tenance staff can modify or expand the system without the help of profes- 
sk>nal programmers* ^ 

Results: The university, a federal institution, receivedan appropria- 
, tion of $3 million from Congress to setup and operate the network of 
mini-computers* The project yields annual savings of $570,000, and 
the university ^pects all of the investment to be paid back in about 
four years* 

I Maricopa County Community College District (Phoenix, Arizona) 
computerized the management of the energy systems at four of the col- 
leges in the district in i972* In 1980 the system was improved and extend- 
ed to all campuses in the district. 

Results;, Cost of improvements and extension was $949,000,£nergy 
savin^s^are expected to be 15 percent of energy used valued at 
$300,000 a year wit^ the new investment recoverable in three years* 

■ ^ount San Antonio College (1^'alnut, California) installed a comput- 
erized management system thit controls 2S0 pieces of energy equipment. 
The computer does lioi require a computer operator; does not require 
knowledge of acomputerlanguage<English will do); and can be operated 
by a secretary, an electrician, or a mechanic. 

Results: The system cost $164,000; net savings of $60,000 were 
/ achieved during the first five months of operation; electrical con- 
sumption declined by 20 percent/natural gas consumption by 29per- 
• cent* Higheren^rgy decline percentages are expected in the future. 
The college found also that the computer can monitor alarms for the 
security system and can identify breakdowns in maintenance* When 
put into operatiott^ these functions will save an additional $140i000a 
year* . 
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I Princeton University (Princeton, New Jersey) installed a sophisticat^tk 
computer system to control the heating, v^tilating, and air conditioning 
equipment and to monitor t^ie energy consumf>tion in 40 buildings which 
represented 45 Percent of the ene^y used onUhe main campus. The sys- 
tem involves a main computer facility linkedjio microprocessors in each 
building^ The system is unique because it is designed to produce energy 
savings in a large institution that had already optimized its energy opera- 
tions. 

• 

'Results: The computer system cost $3,8 million and went into*full 
operation in January 1980, ttiis expected to save 900^000 gallons of 
oil, 4,4 million KWH of electricity, and $800,000 during thefiist year, 
of operation. The investment is expected to be paid back in less than 
five years. ' 



Other larger institutions saving energy by computerized management 
include Anne Arundel Community College (Arnold, Mar/lan^) where 
the computer equipment cost less than $24,000 and the savings amounted 
tp $23,000 the first year; Northern Arizona University (Flagstaff, Ari- 
zonaJ where the central control system installed in 1978 and c6sting 
$100,000 has achieved a 25 t<j30 percent ^ergy savings^ during the past 
t^ree years and the entire investment will be recovered by 1982; Rutgers, 
The State University of New Jcrs^/ (New Bruiiisytftck, New Jersey) where 
the expenditure of $440,000 in 1975 for a computerized energy manage- 
ment sys^ has already saved more than $500,000; University of Louis- 
■ viUe where the installation of a computerized system costii^g $200,000 in 
1977 saved $170,000 in electricity. costs-during the.succeedinglwoyears> 
University of Miami (Coral Gables, Florida) where a computerized sys- 
tem costing $500,000 installed in 1979 is estimated to be saving $278,000 a' 
year;, and VVestern Illinois University (Macomb/ Illinois) where a 
$150,000 system funded br the State of Illinois and starting operations in 
April 1977 reduced electrical consumption durirjg the fiscal year 1977-78 
by 8,4percent with a value of $265,000, 

SiniAf«r InMltutlons 

■ Coyola Colkge of Maryland (Baltmiore, Maryland) recently extended 
a computerized energy management system established some years ago 
. for the remainder of the campus to reduce energy consumption used to 
' iheat the gymnasium which is old and large, , 

Results: In-house installation of valves, thermostats, and control 
parts cost $2,400. Savings are exjwcted to be 48,000 gallons ^f fuel 
oilthefirstyearvaluedat$24,000. 

^ * ' .18 



■ Loyola University (New Orleans, Louisiana) selected a system for 
energy management that could use soft, low voltage telephone wire to tie 
SO percent of the building on the campus into a computer which controls 
temperature and the periods of time heating and cooling units operate^ 
TJie telephone wire was easy to install and prevented dis^niption of activ 
ities on campus due to construction. The system used by the university Is 
produced by a local company and was in full operation within stx months 
from the date of purchase^ 

■> Results; Thesystem saved$57,0O0dUr]ng thefirst eigKt^onthsand» 
is expected to pay back all costs within two and one-half years. 

M McNeese State University (Lake CharleSi Louisiana) purchased com- 
■ puterized enei:gy management equipment io meet the university's precise 
spedfications/iWhich involved the ability to (a) perform a variety of con- 
trol activities, (b) reduce equipment failures by report mg^€Olnparat!^^e 
performance datai and (c) monitor th^ security of the entice campus with 
only one employee on duty in a manner which will provide for the more 
ra'pid repoiling of fires and the reduction of vandalism and theft. 

Results: The cost of equipment and installation amounted to-^ 
$240,000, fuiided by the state legislature. Efictrical costs the first 
year are expected to decline by 20 percent, a savings valued at 
Sl04,000. Equipment failure rate is expected to be reduced by 25 per- 
cent, saving an additional $25,000 per year. The entire investment is 
expected to be recovered in two or three years. 



U Southwestern University (Georgetown, Texas) purchased a computer 
to control gas $nd electrical use on the campus, using the lines of the uni- 
versity's internal telephone system. The computer programs gas and elec- 
trical use in a way which cuts out consumptron for five out of each 20 
mihutes^i^ringtheday. 

Results: The computer cost, $340,000- savings the first year were 
$160,000, with electricity consumption reduced by 1.7 million KWH 
and gas consumption by 500,000 cubic feet . 

■ Susquehanna University (Setinsgrover Pennsylvania) installed a mint- 
computer in 1977 to control and monitor its heating* ventilating, and ahr 
conditioning systems. The university achieved better control over the 
operation of ifc air handlers by also tying them into the computer system. 
Additional savings were made when campus fire and^security monitors 
w^Fe added to thecomputer's control. 

Results: In two years the computer system, which cost $55,000 in- 
stalled in-house, saved $76.d00 in costs and S.2 mlllipn KWH of elec- 
tricity. 
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■ WtUesley College (Wellesley, Massachusetts) installed a small micro- 
. processor energy management computer to monitbr the 32 buildings on 
the college's campus. At beginning, the computer controlled 30 
points; another lOOipotnts of control are bein^ added. 

Results: Cost was $42.O0O> including mat^ats and in^-house labor. 
Savings the first year amounted to $11^3.000, , ' 

Other smaller institutions saving energy by Computerized management 
Jncluae Dean lunlor College {Franklin, Massachusetts) where the 
computer equipment cost $111,000. and savings were estimated £^at 
29''000 for me first eight months; and Potsdam College of Arts and 
Science, a division <S the State University of New York (Potsdam, New 
York) where a leased mini-computer control system costing $i,i00 a 
month automated outside air dampers and js saving 17 percent of the 
natural gas tiscd P^f v^r. 



•IDEAS ON 

Cohsfl^rving Energy Use by 
Imaginative Planning 
and Management 



Th«Probtem 

If colleges^and universities were able to use efficiently all the energy anci 
P^werft^tpring into or generated on their campuses, they could (accord- 
ing to the Department of Energy) reduce the amount of energy used by 30 
t6 50 percent. The problem is how to achieve these conservation results 
on campuses which have farge physic^ plant operations, a variety of 
building structures and problems, special services creating fluctuating 
energy needs, and in some cases, campus oct^pants who have individual 
control over room temperatures and lighting. 

The Challenge, , ,to coordinate and incorporate imaginative energy 
savii^ ideas, plans^ and managernent approaches into all phases of 
campus life and operation, i 



Th«ldtas 

' ■ Art Institute of Chicago (Chicago, Illinois) used a <^omputer to analyze 
the various ways of providing a range of intemal climates and tempera- 
tures within the limitations of the institute's budget. Heating, ventilating, 
and air conditioning system changes were ^hen based on the computer s 
analysis showing the best way to provide the heat and humidity needed to 
pieserveAe many art objects, museum artifacts, and valuable library 
n\^ten3lson displ^jt^ 

Results: The cost of the changes was $678,000; savings amounted to 
$346,300 during the first year of operation and a complete payback 
of investment is expected in 1,7 years. Energy use was cut by 29 per- 
<¥nt. 
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■ Central Piedmont Community College (Charlotte, North Carolina) 
saved gasoline costs for commuting stjdents by making lecture portions 
of classes available by telephone. Each studeut in the program is issued a 
telephone amplifier to make note-taking easier while listening to the lec- 
turesby phone. 



Results: The codege estimates a 10 percent savings in gasoline con- 
sumption, or the equivalent of 294,000 gallons of gasolene. At cur- 
rent costs, this represents a sarvings to commutitig students of 
$350,000. ' ' 4 



■ C.tyCollegesof Chicago XChicagoMUinoisJ updates all engrnecrs oper- 
ating buildings in the sptem by aVaining program, designed by faculty 
and outside consultants, that emphasizes current practical energy savt^Qg 
methods. ^ ^ ' : 

Results: The specialized training results in moie efficient operations. 



■ Creighton University (Omaha, NebrafKa) after b^^ing notified that its 
natural gas energy source would be cut o(f by 1980 because.of shortages 
of supply, constructed a steam and water pipeline to the plant of a re- 
gional energy supplier lot^ted next to the campus. Ih^ pipeline was fi- 
nanced partly by a loan from the university's endotvmcnt fund and partly 
by4>rivate contribution to a fund-raising drive. 

, Results: The total co^t of the pipeline $2,250,000; the invest- 
ment is expected to be paid back over a 20-yeqr period. / nnual sav- 
ing^ iA energy costs are now about $106,000 and are expected to 
escalate over the years. 

■ Iowa Wesleyap College (Mount Pleasant. Iowa) entered into an xin- 
^ual cooperative agreement with the local utility company in 1973 under 

Kich ^he^oi^tpany sold TTuinictpal revenue bonds to raise fuTids to install 
s'fuele^ boilers m its plant fon^generating steam for nine of the college's 
uildings. The college pays the gas bill and reinriburses the conripany for 
the principal and interest payments on tne bonds. In 1979 the colle> e de- 
cided to extend the steam line to four othe^ buildings where the boilers 
needed extensive repairs. 

Results: ConstnicJion will be cbf^leted in 1980. The coW^gi expects^ 
to recover the cost in three years. Added savings will come from 
eliminating boiler maintenance. 

■ Lake Erie College (Painesville, Ohio) leases gas well drilling rights to a 
local utility company in an agreement'that gives the coF^ge a percentage 
of the.prof^sjrom the sale of the gas, as well as a free supply of the gas for 
itsbwnuse. A 12-year supply of natural gas is located under campus land 
owned by the college. 

Results^ The college* receives $1,(X)0 per month ir levi'iue from the 
sale of gas. Four additional wells,, soon to be drilled, «vill increase 
revenue and the supply of free gas to t^e college. 
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■ Louisiana State University (Baton Roug^. Louisiana) found that rather 
than hiring outside contractors, it was cheaper to (a) train its three-person' 
maintenance staff to do in-house boiler tune-ups and (b) buy the neces- 
sary tools and equipment, With 52 gas-nin boilers and hot water genera- 
tors on an 600 acre campus, the university expects to save energy by hav- 
ing a heating system that is always well maintained and efficient. 

Results: The cost of the eight-hour trainiiig pro-am was $500 with 
an additional $3,300 spent on tools and equipmeht. At the current 
level of gas prices, net savings areestimated at $148,000 a year 



■ Middlebur^, College (Middlebury, Vermont) took advantage of the 
fact that the electric company based its set monthly service fee for the 

. whole year on the energy consumed each year during the peak period be- 
tween December 15 andMarch 3L 

After determining that the peak was reached in the week prior to the 
Christmas break due to short days and long hours of studying foV final 
examinations, the college mobilized students, faculty, ^nd other employ- 
ees to reduce energy consumption during that week. Included were such 

' procedures as serving dinner by candlelight, closing offices and classes by 
4:30 p.m., playing the.carillon eariier to signify the end of the day. plac- 
ing strict controls on the use of equipment and appliances, and using 
smaller, more efficient ovens in the kitchen. 

Results^ In 1978, the set monthly fee was reduced by five percent. 
Although the college does not attribute cost-saving^ wh&lly to >eak« 
week," administrators were so confident of success that tl^ey orga- 
nized a "peak month" in December 1979 and January 1980 and saved 
another four and one half percent. 



I Morton College (Cicero. Illinois) cuts cooling ccst^ during the summer 
by scheduling all classes in the evening; consolidating alt classes and ad- 
ministrative activities into one building; going On a four-day wpek sched- 
ule, shutting down completely during three-fJay weekends, and operating 
only two of the I8airconditioningunitson campus. 

Results^ During its first year of operation, the no-cost project cut 
electriqty use by 27 percent. Savings were $14,000. 



I Mount Marty College (Yankton, South Dakota) reduced energy use 
during the Christmas vacation by shutting down its heating system, con- 
solidating all working staff into one area, and asking members of the staff 
to supply their own electric space heaters. 

Results: The first year of operation resulted in savings of $L800; in 
colder weather the savings will be greater. 

" 23 
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■North C^oUim Suit University (Raleigh, North Carolina) tested the 
cost effectiveness of installing a computerized energy management $ys* 
tern before purchasing it. 

Results: By running a test program on a microprocessor leased to 
^ <9 the computer science center, the university was assured^that the large 
investment in the energy managementsyst^m would pr<5^ce energy 
savings within a reasonable paybaclr^eriod. 



■ Southvt^em at Memphis (Memphis, Tennessee) organized an incen- 
tive program, the "Student Energy Bonus/' to complement the successful 
energy reduction efforts jnade by its maintenance department The stu- 
dent government was awarded half of each dollar saved through practical 
application of electricity conservation. Enthusiastic student support and 
practices were achieved through posters, T*shirts> newspaper articles^ 
and radiobroadcasts. ^ 

Results^ In 1977 th^rogram resulted in a 15 percent cut in energy 
use and a net savings of S4,900. In 1978jhe net energy savir^ to* 
taled $6^500. Increased awareness among students of the need for 
conservation has been an additional long-range benefit. 

\ 

■ Triton CoUc^ (River Grove> Illinois) qualified itselfunder state regu- 
lations giving special discounts on/lecti^city bills to schools heating at 
least one building by electrict^. The college^ which does not use electri- 
city to heat its campus, qualified ^or the discount byjnstalling an electric 
space heater in the ceiling of a building used as a storeroom. 

Results: The cost of the space heater was $140, installed. Discounts 
on electricity bills have amounted to $22,000 a year. j 



■ Westeyan University (Middletown, Connecticut) gave the students 
occupying 27 university-owned townhouses 26 percent of the savings 
from nductions in their electri.cal consumption as an incentive toward 
energy saving. An additional five percent of the savings was given to the 
social fund of the townhouse complex. 

^ Results: Eighteen students qu^lfied for remuneration during the 
first quarter the program was in operation. 



■ West Virgiiiia University (Morgantown, West Virginia) is dd^^eloping 
an electric powered van as an ahemative to the gasoline powered vans 
now u£ed in campus maintenance. The test vehicle was funded by a grant 
from the Department of Energy. 

Results: Although testing has not yet be^ completed, the university 
expects a 30 percent ^vings in operating costs. ^ 



M indicated elsewhere in this handbook (see index after the app«n- 
dices), a nuinber of other colleges and universities used good manage- 
ment ideas to conserve emrgy. Included are the following that have not 
beendesctfbed in the text of thisreport. 

* Guilford College (Greensboro, North Carolina) which deigned a , 
new fieldhouse with many energy savings features, then leased the 
building to the local YMCA to assure nwximum use. - 

* Mtry BaMwht College (Staunton, Virginia) which reduced its 
operating expenses by $975 fofcach day of interim session by 
shifting the session from January toMay. 

* Middle Tennessee State University (Murfreesboro, Tennessee^ 
wh;ch established an Energy Conservation Task Force that holds 

^ . 'monthly meetings between its maintenance department persoiuvd 
I and energy conservationists to discuss and evaluate maintenance 
and operation changes that could reduce energy use^ 

; * Pennsylvania State University (University Parle, Pennsylvania) ^ 

which installed "roll up'' windows made ^f dear vinyl; these raised 
inside ten^ratures in th^ winter by 25 percent and reduced energy , 
loss by^26 percent.. 

* Randolph-Macon jpoUege (Ashland, Virginia) which appointed21 
students to conduct a thorough capipuswide energy audit in order 
to qualify for federal matching grant funds and at the same time 

f increase student awareness of the energy problem. A similar pro*- 

cedure at' th^niveoitylaf Maryland (College Park, Maryland) 
had the additfhnalJf^enefii^of reducing the cost of the audit to one 
^ cent per squarl^tfot at a time when an outside consultant would 
have charged five to ten cents jfer square foot. 

« TaylorUniversitv(Up!and, Indiana)whichusedvoluntaryand in- 
expensive assistance from many of its academic departments to 
develop an energy savins promotional campaign. ^Kaptain Kill- 
A-Watty^a mythic^al cniimpion of energy conservation, was 
create^and used as the logo to promote, heighten, and encourage 
conservation awareness and practices within ihe university com- 
munity. Student ''energy wafchdogs/' light switch stickers, 
posters. T-shirts, consumption comparison charts, and cartoons 

^ were all par^of the campaign to reduce energy use on campus. 

* University of Dubuque (Dubuque. lowa)'which conducted a 
buijdi[\g utilization study and then made improvements to four 
buildi[\gs and closed seven others to consolidate the campus and 
cut energy costs. 

* Univer^y of Mafyland at Eastern Shore (Princess Ann/ Mary- 
land) which established a supply storeroom on campus to reduce 
the cost of daily auto trips for supplies. Travel costs were reduced 
further &y replacing standard automobiles >n the motor pool with 
subcompact cars and mopeds, 
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Univmity of North Carolina (Charlottes North Carolina) which 
boughjbfnall electric vehicles for maintenance personnel travel on 
campiSw cut costs as well as to increase the visibility of the unr 
versit^^onservation poUcy. 

Univf;r*t^ of South Carolina (Colttmbia, South Carolina) which 
gave engitwing students "hands on" experience with a solar sys- 
tem ky buti9n9a passive solar systtM into a bus stop. 



University of Wisconsin System (Madison, Wisconsin) which had 
^ts central office write and distribute to all campuses copies of 
'"Kilowatt Kruncher Kookfabok/' a manuaf describing practical 
how-to-do-(t ways of cutting lighting cosis. 

Washington Lbiiversity (St. Louis, Missouri) which installed timer 
switches in the bookstacksof the library so students can temporar- 
ily light an area while ^arching^for materials; the lights go off 
* automatically in 30 minutes. 
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PEAS ON 

Providing Education ^ 

or Information opi 
tlie Energy Probiom 



Tlw Problem 

The continuous naEional debate on the besE way to tackle the energy 
problenf reflects the absence of a national policy on saving energy now 
and on planning (or long-range energy conservation. Although the public 
is concerned about energy matters, the nation's leaders have not been able 
Jo focus on a comprehensive plan to meet head-on the various issues in- 
v^ed. Without skilled and knowledgeable leadership in energy conser- 
vatf^and technology, slow progress will be made toward resolving the 
probI«h^ 

The Cm)j|nge, . .to educate as many people as possible on the na- 
ture of the^§^ problem; to inform people on what they can do 
about energy cra^ervation in th,eir homfes, schools, businesses, and 
communities; and t^^^ennine how to train a lafge enough number 
of professional speciatisbsjjechnicians. and managers in the various \ 
engineering, science, and on^i^echnical disciplines required to meet 
the country's future need for traftegd personnel in the energy field. 



Th« Ideas 

■ Brevard Community College (Cocoa, Florida), Indiana University at 
South Bend (South Bend, Indiana), Wisconsin Indianhead Technical In* 
stitule (Shell Lake, Wisconsin), N^arro College (Corsicana, Texas), and 
Piedmont Technical College (Ruxboro,. North Carolina) offer two- or 
three-year associate degree credit programs for future technicians in ener* 
"^gy conservation specialties. (These programs include solar energy tech* 
nology, and theinstallation of solarenergy equipment as tvell as the more 
common programs in heating, lighting, an3 air conditioning technology.) 

Results! Tnese programs and parallel offerings at other colleges and 
technical institutes (see index after the appendices) will provide the 
labor marVct with a growing number of college graduates having as- 
sociate degrees and trained to work energy conservation prob- 
lems, incluumg the new technical specializations required in solar 
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energy engineering. Some sources estimate that by 1985 the country 
will need no fewer than 20,000 persons qualified as solar engineering 
mechanics or installers of solar energy equipment. 



^ California Sute Unjv€r5ity and Colleges^ colborttum headquartered 
at Fullerton, California) pooled the efforts and ideas of faculty members 
on 19 campuses to develop curricula in energy education in the California 
elementary and secondary schools, to provide technical assistance to 
those schools, an^ to conduct teacher education progranis, conferences, 
and workshops on energy problepis. Scientists, engineers, sociologists, 
economists, and environmentalists participate in the consortium's ac- 
tivities. 

Results: Technical assistance provided by the consortium enabled 
400 energy-related classes to be held in public schools and 52 contin- 
uing education courses to be offered at the college level. The con- 
sortium prepared a slate sponsored manual of energy-efficiency 
guidelines for builders and developers, and conducted a small grants 
program for the United States Department of Energy to asslj^ small 
businessmen andlay people in eneigy conservation efforts. 



■ ClarV University (Worcester Massachusetts) established iif 1976 and 
is still running the*'Ma1&achusetts Energy Phone'' which it sponsors joint- 
ly with the state eneigy office. The project receives partiaUunding from 
the United States Department of Energy. The Energy Phone is manned by 
students who. with a background in eneigy studies, provide the general 
public with telephone information and referral service on energy matters. 
A manual devel9ped by the ur:versity helps to answer common ques- 
tions: a resource library is available for more complex problems. 

Results: By February l980 the Energy Phone operators had an- 
swered 77.000 questions on topics falling into 30 specific categories, 
and had mailed out 15,000 information packets to callers. A survey 
showed that SO percent of the callers took some conservation action 
within two weeks after their questions had been answered. 



■ College of St, Thonias (St. Paul Minnesota) offers a masters of busi- 
ness administration program with a specialization in energy manage- 
ment. The program was established with the assistance of a small grant 
from the Minnesota Energy Conference. 

Results: Ten full-time students were enrolled in the energy manage- 
ment specialization in the fall semester. 1979-80. 
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■ Governors State University (Pact/ Forest South, Illinois) created the 
Midwest Energy Alternative Net^ffk, whose purpose is to describe ener- 
gy conservation opportunities in ^on-technical language and to teach the 
public that low cost ways of cutting energy consumption are indeed possi- 
ble. 

Results: The network organizes classes, conferences^ and seminars 
on energy conservation and puts out a m^thly magazine to inform 
lay persons on what is available and possiple in energy conservation. 
Energy-related internships are offered to^tudentsat Governors State 
Uruversity whose work on special projects has built up an extensive 
file of reports, books, and manuals on energy conservation, 

■ Harvard Business School (Cambridge, Massachusetts) faculty mem- 
bers researched and wrote a book ent!tled "Energy Future ' to provide the 
public with an overview on the energy situation. The book concludes that 
an intensive conservation effort, with government incentives to give con- 
servation a fair chance against conventional resources, could make the 
largest single impact on reducing oil imports, Abo, that the contribution 
from solar energy can be tripled in the nect decade by utilizing solar tech- 
nologies already available rather than waiting for new big solar systems 
to be developed. 

Results: The book ts now being used as an educational reference and 
guide by universities, business executives, and energy policymakers. 
Sales have exceeded 100,000 copies. Many members of Congress 
have copies. President Carter quoted from the book during a press 
conference. 

■ Kansas State University (Manhattan, Kansas) through tts University of 
Man (a community outreach piogram) constructed a building for use as a 
working demonstration project to teach the public that solar energy is ef- 
fective in the sunny but cold central part of the country. The building, a 
combination greenhouse and community center^ uses energy conserva- 
tion approaches for heating the building and the water needed, the pro- 
duction of food, and the recycling of waste products. ' 

Results: The building, which saves 70 percent in energy consump- 
tion over that of a conventional structure, will be used as a commu- 
nity meeting center, a winter food production instruction center for 
low-income elderly people, a workshop in occupational therapy for 
handicapped persons, and a living laboratoi / for university students 
in agriculture, horticulture, and sociology. 



■ New York Institute of Technology (Old Westbury,, New York) estab- 
lished in 1976 an "Energy t^otline'' to provide information to the general 
public, to professional persons in the energy field, and to public officials. 
However, after the first two years, the institute turned the operation of 
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ihe hotline over to ihe New York Stale energy office and trained st^te em- 
ployees to run the program. 

Results; The state received a fully operating system with employees 
trained to run it. The United States Department of Energy published 
the final report on the project and distributed it to all state energy 
offices asaguide. 



■ Oklahoma State University (Stillwater Oklahoma) has offered to 40 
elementary and secondary school teachers each summer for the past five 
years a 3-credit-hour graduate course on energy problems and conserva- 
tion possibilities. The course is free to the participants. Half of the course 
time is spent in the classroom, the remainder in visiting energy produc- 
tion and conservation activities in the southwest. 

Results: Outside sponsors, including a number of energy-related 
companies, provide the funds for the $25,000 annual budget of the 
program. The universitv^ontributes the faculty. Each year more 
than 100 persons applytor admission; the 40 selected are chosen to 
represent ali regions of the state, all types of schools, and all areas of 
education within the school system. 



■ Polytechnic Institute of New York (Brooklyn, New York) designed a 
masters degree program in science and coupled it with a certificate in 
energy engineering and policy in nine separate engineering fields, in man- 
agement, and in physics. The program covers all aspectsof energy supply 
and conservation, regional as well as worldwide, and explores energy on 
the technical, economic, politicals social and humanistic levels. 

Results: From its inception until February 1980, this program had 
awarded 200 certificates in energy engineering and policy, 112 of 
which went to personsalso earning a masters degree in science. 



if University of California at San Diego (San Diego, California) devel- 
oped an extension division course called "Energy and the Way We Live" 
consisting of IS.weekly articles run in 540 newspapers and for which cred- 
it is given by 342 colleges. The course explores energy technology and 
« consumption, the impact of differing vaAjes on energy policy^ and var- 
ious aspects of the worldwide energy dilemnaa. 

Results: The^course started in January, \9S0j had an estimated 
enrollment of 8.000 to 10,000 persons, and an estimated readership, 
of five million people. Course materials were used in 450 energy poli- 
cy community forums being held all across the country, and for a 
series of half-hour programs broadcast by National Public Radio. 

* Certjficaieol Achievement 
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■ University of Miami (Miami, Florida) has provided an extensive grad- 
uate program -in atomic, hydrog^en, nuclear, solar, coal, water geo- 
thermal. wind, and heat recovery produced energy. In 1974 the univer- 
sity established a Clean Energy Research Institute in its school of engi- 
neering and environmental design to be the focal point of the univensity's 
energy-related activities. 

Results! The institute has received $4.5 million for energy research 
and conferences from private sources, the federal government, and 
foreign countries. Seminars and workshops attract scientists from 
around the world. Graduates with energy backgrounds find posi- 
tions in teaching and in energy research at other universities andcol- 
legesor research organiza tions. 



■ University of Pennsylvania (Philadelphia, Pennsylvania) established a 
graduate program in energy management for graduate students who are 
interested in problem solving in the energy management field. 

Resulb: The program has graduated ten students with Ph.D^ 
degreel^and 31 students with masters degrees in energy management 
and policy. A large proportion of graduates have found energy- 
related positions. Enrollment in the program is being expanded in fall 
1980 to 70 masters and doctoral degree candidates. 



I University of Rhode Island (Kingston. Rhode Island) encouraged two 
physics professors at the university toset out to remedy the lack of energy 
education in the public schools. The result was a unive^{ty-based Office 
of Energy Education, which is acting s a statewide, centt^tt^ed energy 
education resource center for Rhode Isla^ school teachers. 

Results: Since August 1979 the CKice of Energy Education has 
established five graduate courses om^nergy education for school 
teachers; has made 13 presentations to the public; and has held 27 
meetings with educators in Rhode Island. The office also has distrib- 
^ uted energy curriculum packets to high school teachers, f ;nsored a 
State Senate Energy Commission public hearing on the university's 
campus, and entered into working relationships with faculty mem- 
bers at other higher education institutions in the state. 



I West Virginia University (Morgantown. West Virginia) established an 
Energy Research Center which is separate from the traditional academic 
units. The center's goal is to produce graduates with advanced degrees in 
a wide range of disciplines who also have had research experience in coal 
and other energy areas important to W^t Virginia. ^ 

Results: During the academic year 1978-79. more than 230 graduate 
students were in the center's program. These students. v^re enrolled 



in 4^^ferent departments and units and participated in 176 energy 
research projects funded at $12 mtUion by federal and state agencies 
and private donors. 

■ W<st Vtiginia University (Morgantown. West Virginia) also under* 
tookotherenergy education programs as follows: 

^ A graduate course offered three hours of credit to elementary and 
secondary Svhool teachers participating in.^n intensive, one^week 
summer study ^-f >w^***ffy \yit^ ^rt^nirririiltim. followed in the fall 
by a curriculum development phase. 

^ In a four-day workshop 90 professional workers in community 
service centers from various parts of the state were taught how to 
help people in thetr areas conserve energy. 

^ Faculty members and students taught 25 workshops on energy 
conservation in the home to about 2,000 economically depressed 
people in rural senk>r citizen, and community centers. 

A^lfidic^ted elsewhere in this report (see index after the^j$)pehdices), 
energy edi^ation activities have been conducted also at the following in* , 
stitutions; 

^ College of Marin (Kentfield, California) which provides a training 
program that 'eads to certification kv the California Energy Conw 
mission and enables participants to conduct energy audits in the 
state's schools and hospitals. 

^ Indiana University at South Bend (South Bend, Indiana) which de- 
signed "Energy for the Future" programs to train energy cOTserva- 
tion technicians and educate the public about national energy 
problems. ^ 

• Morehead State University (Morehead, Kentucky) which includes 
in its comprrfiensive energy education program energy auditf 
training, alternative energy productioni and seminars for home* 
owners and developers. 

• New Mexico Highlands University (Las Vegas, New Mexico) 
which provides conservation workshops and follow-up assistance 
to grade school and junior high school teachers as part of a teacher 
training program^ 

• Ramapo College of New Jersey (Mahwah, New Jersey) which has 
an undergraduate curriculum designed by faculty which takes a 
cross-disciplinary approach to the social politicaJ, scientific, and 
technical aspectsof the energy crisis. 

• St, Joseph College (West Hartford, Connecticut) which developed 
anenergyeducationprogram for the Aate^s elementary schoob. 




* Southtftsttm Univcrstly (Washington, D.C.) which offers a grad^ 
uate degree program in energy management that concentrates on 
energy policy decision-making* 

As mentioned in ^ note in the front of this handbook, the' Academy is 
conductir^ a supplemental survey of college and universities to gatfier 
additk>nal information on energy education and toward the end of 1980 
will publish a complete as possible catalog of energy education programs, 
courses, workshops, and other ejucational activities. 
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IDEAS ON 

Saving Energy by Improving 
the Efficiency of Boiiers 
- In Heating System^^ 



Although the cheapest method of providing the large amount of heat re* 
quired by most colleges and universities is through the use of a steam or 
hot water boUen the very nature of a boUeroperati6h4nvolves some heat 
loss. Experts estimate that a good boiteroperates at 80 percent heating ef- 
ficiency; the remaining 20 percent of the heat goes up the chimney and is 
lost. Faulty valves and thermostats that control heat flow to the various 
buildings^nd rooms on a campKis Cdn also waste energy. Even smalt im* 
provements in the efficiency of a boiler heating system can, therefore, 
save energy. ' - 

The Challenge, to increase the efficiency or reduce the cost and 
running time of the boilers used in the heating systems at colleges and 
universities Without incurring majorcapital costs for new equipment 
orreconstruction. « 



The Ideas \ 

if Benedict College (Columbia. South Carolina) studied the he^t reten- 
tion qualities and needs of each building on campus and then installed 
storm windows and insulation where needed. Thennostats were set at 
levels required by the government. Boilers were nin on schedules to 
match individual building occtlpancy needs and were started only when 
1 outside temperatures dropped below 40^F. and the relative humidity level 
rose to above 70 percent. Boilers were never run for more than six hours 
at a time. Boilerrnen were placed on flextime to eliminate overtime. 

Results: The initial cost of the project was $28.W. Savings 
amounted to $9\ AOO during the first year. 

I . . : 

I Furman University (Greenville. South Carolina) installed a steam line 
between the boiler in the women's dormitory and the library.. The line 



made it possible tp shut down the library's boiler during the summer and 
eliminate at the sime time the heat that buth up in the library because of 
the boiler operating in the basement. The boiler in the women's dor- 
mitory now provides all the steam needed on the campus during the sum- 
mer. 

Results: The cost of installing the steam line was $102,000^ The unt^ 
versttyexpects that the entire investment will be recovered in four to 
fiveyears, 

■ Green Mountain College (Poultney, Vermont) installed electric '"side- 
arm" water heaters in buildings needing hot water or kitchen steam dur- 
ing the summer, and closed its central boiler plant. Using electrichot 
water heaters was cheaper than operating the boiler plant because the 
local electric utility coAipany required the college to pay penalty charges 
during the summer when its peak use of electricity was below pre- 
established demand peaks. The heaters consumed electricity at the estab- 
lished rateand eliminated the penalty charges. The arrangement not only 
saved the oil used to fire the boilers but also gave the plant staff time to 
perform maintenance and repair work on the college's heating system. 

R^ults: The purchase and installation of heaters cost $14,000. The 
savings in fuel oil amounted to $19700 during the first summer the 
boiler planfwas shut down. The net return from the investment is 
expected to grow year after year. 

B Mars Hill College (Mars Hill, North Carolina) began a multiple phase 
plan to makethe heating system more efficient. In Phase 1, the college in- 
stalled individual thennostat valves on each radiator on campus. In 
Phase H the college modified each furnace and replaced parts that had 
caused the furnaces to operate at less than peak efficiency. In future 
Phases 111, IV, and V, the college will replace a worn-out furnace, install 
Ntaddttional building insulation, apply window glazing to the newer win- 
dows, and replace all the single-;>ane windows. 

Results: The total tost of Phases I and ir(funded by small grants, 
some funds from the operating 4}udget, and some donated labor and 
parts) was $34,300. During ^he four years, 1975 to 1979. the altera- 
tions made in these twophases of the plan have saved 77,500 gallons 
of oil per year, valued at $76,000* 



Middlebury College (Middlebury, Vermont) uses a new process for 
burning oil in its central furnace. The process, called ''Complete Combus- 
tion Conditioner," works by mixing water and th^fuel oil in such a way 
that the resulting chemical reaction as th^mijcture enters the boiler in- 
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creases the surface area of ihe oil This improves the burning process by 
raising ihe burning temperature lo over 3rO00*'F. and creates more elft- 
. cient heat while using less oil. 

Results^ In 1979 the process reduced the oil used by the college by 
70,000 gallons, saving nine percent. The college avoided out-of- 
pocket expetise for new capital equipment by leasing the system f r<Hn 
themanufacturerfor$615 amonth. 



■ State University of New York at Old Westbury (Old Westbury, New 
York) rented two mobile boilers to provide for the hot water and the air 
conditioning needs of the campus during the summer in order to $hut 
down the heating system for repairs. The rented boilers with on-otf con- 
trols to be Used as needed allowed the m£;mtenance personnel to make 
necessary repairs during the legular day and week shifts, thereby elimi- 
nating overtime wor^ by the staff during the prime vacation season. 

Results: Rental cost for the two boilers for three months was 
$31,000; savings during that period were 99,000 gallons of feel oil 
and 322.000 KWH of electricity. 



■ University of Maine at Bangor (Bangor, Maine) installed self- 
contrdlled valves on radiators, a timer that operated the boiler on a 
60-minuteon-off cycle, and a "high limit'' thermostat in two old buildings 
where the oil consumption was very high, using about one gallon per 
square foot of floor space. Wtien the buildings were occujijed the timer 
permitted the boiler to operate only when the outside temperature 
dropped below 60^f.: when the buildings were not occupied the boiler 
operated only when the temperature dropped below 25^F. The thermo-* 
Stat shut the boiler off whenever the interior temperature rose above 
70**F. 

Results: The oil consumption in these buMdings |\^as reduced by 20 
percent. Based on fuel prices in the spring of 1980 the university csti* 
mates the cost of theprcyect will be recovered in less than two years. 



I University of Maryland (College Park. Maryland) uslfd "trim controls" 
and an "oxygen analyzer^ toio^rove the efficien^y of rhe fuel combus- 
: tion it\ its boilers. Trim controls regulate the amount of air sent into a 
boiler to insure the complete bjrning of ihe fuel;, an oxygen analyzer con- 
tinually analyzb the exhaust gases from boilers to determine the most ef- 
ficient air*to-fuel ratio, which varies constantly. Working together, the 
two devices provide the proper ratio of air-to-fuel needed for the maxi* 
mum efficiency of the boilers. y 

Results^ The trim controls and oxygen analyzer cost $43,000. Boiler 
efficiency increased by five percent . ^ ^ 

ERIC . 36 ^ 



I University of Tennessee at Chattanooga (Chattanooga, Tennessee) re- 
moved two gas-fired boilers which were poor condition, using exces- 
sive amounts of fueL The boilers were replaced with water-to-steam heat 
exchangers which were tied into a high temperature water system that 
served 60 penrent of campus heating needs. That system used fuel oil for 
the water-to-steam conversion. By combining the two systems, me uni- 
versity can now use either gas or oil to power its main steam heating 
operaHon. ' * 

"'""'^^Rteults: The conversion cost $207,000 and has resulted in an annual 
saAring of $37,000. The entire investment is expecred to be recovered 
within five to six years. 

■ Wellesley College tWellesley, Massachusetts) installed an oxygen 
analyzer to give proper air-to-fuel ratio readings for three main boilers. 
Maintenance staff used the readings to make manual air and fuel adjust- 
ments. 

Results: The cost of equipment installed by in-house staff amounted 
to 55,000. The efficiency of the boilers was increased by three per- 
cent. Savings amounted to $45,000 during the first year. 



■ Wefleyaii University (Middletown, Connecticut) altered its heating 
system which had been designed originally to operate in excess of campus 
needs in order to allow for future campus expansion by (a) installing 
economizers, devices to recover the heat wasted from boiler chimneys; 
(b) using the recovered energy to preheat the water used by the boilers to 
produce s^eam heat; (c) replacing a large steam-run chiller with one run 
by electricity; (d) installing small satellite boilers on campus to provide 
hot water needed during the summer, making tt possible to shut down the 
central boilers during that period; (e) instalUng valves to reduce the pres- 
sure used to send heat to the various building on campus; and (f) install- 
ing a water softening system to reduce the formation of clogging sludge in , 
theboitersp a common causeof boiler inefficiency. 

Results: The alterations cost $322,000. During the first year of oper- 
ationp consumption of fuel oil dropped by 6,700 barrels, saving 
$120,000. The cost of the alterations is expected to be recovered in 
twoto threeyears. 
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IDEAS ON 

Using Energy That Would 
Otherwise De Wasted 



TiM Probtom 

The heating, ventUatmg, cooling, and lighting arrangements on college 
and university campuses were installed when energy cheap and were 
not designed to interact with each other as a total systm. As a result, a 
good deal of the energy created is usually wasted through the exhaust, 
ventilating, and draining steps of the physical plant operation. Substan- 
tial amounts of this energy can be captured ar>d reused, reducir^hereby 
the use of conventional fuel. Heat exchai^ers, devites used to recover 
some of the wasted energy, are effective but are not designed to take ad- 
vantage of all the energy recovery possibilities available on a large cam- 
pus. 

The Challenge . . to create imaginative ways of using every energy- 
producing operation on campus to serve as an alternative source of 
energy, ar>d to develop the most economical methods of recovering 
energy. 



TlwM#as 

■ CUrk University (Worcester, Massachusetts) is recovering energy that 
would otherwise be wasted by constructing a power plant that will use 
the process of cogeneration (the simultaneous production of electricity 
and steam) to become virtually self-sufficient in electricity production/ 
and will meet a 'major portion of the campus needs for heating. Because 
the plant is defigned to produce more electricify than the university will 
require, a local utility company has agreed to purchase the excess power. 
The university's power plant will be a demonstration model of an inte- 
grated energy system, will be used for energy research, and as a labora- 
tory for high school students ar>d members of the communitV- ^ 

Results; The power plant will be completed and in operatipn in 
1981. The plant is expected to cost $2-1 million of which $1^ million 
was finaiKed by a low interest Department of Housing ar>d Urban 
Development (HUD) loan. Additional support came from the 
Depart ment of Energy, 



it Dnxtl University (Philadelphia^ Pennsylvania) found that its physical 
edification center used great amounts of hot water in the building's laun- 
dry and in heating the swipming and diving pools. At the same time, 
drinking water was used to cool the hot water released from the laundry 
heating system so that the temperature wa^ sufficiently low for the water 
to be sent down the sewer without damaging the pipes. To make better < 
use of the heat that was being wasted in this process, the university re- 
routed the hot water from the laundry heating system to the swimming 
poohheating system, where it maintained the 360,000 gallon swimming 
and diving pools at a constant SO^F. temperature, and was then cool 
enough to be discharged safel^^ into the sewer. 

Results; The project cost $26,400. Savings amount to $11,200 each 
year, with an expected payback of the investment in 26 months. 



■ University of California at San Francises (San Francisco, California) 
uses cogeneration, the simultaneot.^ production of useful electrical power 
and heat, in its medical center to recover and use steam heat that would 
otherwise be vented. The hospital requires three steam^run generators to 
produce electricity 24 hours per day as a source of emergency power. Al- 
though essential (or emergency standby purposes, the power system was 
wasting both the electricity it produced and the steam heat released from 
the generators. The cogeneration process recovers wasted steam anduses 
it to provide most of the heat required (or a number of buildings near the 
hospital, turning a necessary but energy^wasting electric poweMpurce 
into an effective heating conservation project. 

Results; The project cost $247,000; annual savings in heating costs 
are 587,000, givingl^e project a 2V4 year payback period. 



■ University of New Mexico (Albuquerque, New Mexico) recovered 
heat previously lost to the atmosphere when steam producing boiWs re- 
leased hot gases (rom their firing c^ration. A heat exchanging system de- 
signed by a faculty member in tiie mechanical engineering department 
captured the heat (rom the gases to raise the temperature o( the water 
used by boilers to produce steam. This "free heat" reduced the amount of 
natural gas required to run the boilers. By using its own resources to re- 
cover the wasted heat, the university saved enough through in-house de- 
sign, installation, and operation lo construct two heat exchanging 
systems at the cost of purciiasing one commercial system. 

Results: The cost of constructing and^talling In^house two heat 
exchanger systems was S72.000. The sSvt^ amoumed to 581*000* 
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fl Univ«cstty.o( Oregon (Eugene, Oregon) operated a large chiller system 
that provided cdd water used to lower the temperature ol the hot water 
released {rom the central power plant and heating system. In ord^rto pre^ 
vent heat damage to the piping system, the water had to be cooled before 
being sent into the sewer. The university took advantage of its water^ 
nghts to a nearby stream by directly pminc;wBier naturally cooled to 
40*F. during the winter through a series^oTcIeansingWnd filters into its 
chillfd water unit, completely bypassing the chilling process. The temper- 
ature of the water from the stream is low enough to reduce th^ heating 
system waste water to a safe level. By using the "free coolfng'", provided 
by the stream water, the university is now able to shut down the chiller, 
operation for the seven months from October through April. 

Result*: The piping and filtering system cost $25,000: closing the ^ 
chiller saved SlOO^OOO during the first t ^ en months of operation^ 

* fl University of Rochester (Rochester, New York) developed a heat re- 
covery system through which extremely hot. uncontammated water dis- 
charged from distilleries in science laboratories is collect in storage 
tanks and pumped*into the d^imestic water supphywKen hot water is 
needed. In the past, tap water had been brought imp the laboratories to 
serve as a coolant for the distillery process andr^s then run into the 
sewer with a 120*F. temperature. Since starting (he heat recovery system, 
the university has relied mainly on reclaimed water for its domestic hot 
water needs. 

Results: Initial installation costs amounted to $21,900, the annual 
savings amounted to $17,000k giving the project a 16-month payback 
period. 

As indicated elsewhere in this handbook (see index after the apptrt. 
dices) a number of other colleges a^id universities have worked out ar- 
rangements to use energy that would otherwise be wasted, including the 
following: 

* Cornell University (Ithaca, New York) which recovers and uses 
heat from the ice rink refrigeration compressor to hrat the domes- 
tic hot water needed tn the tcerink locker ;oom. 



• Mount Holyoke College (South Hadtey, Massachusetts) which re^ 
covers and heat normally wasted by an underground steam 
system to heat the campus greenhouse. 

• Princeton Univer^ty (Princeton, New Jersey) which uses heat giv- 
en off by a computer system running 24 hours a day to heat buiU* 
tngs adjacent to the buiUing in which the equipment is located. 

• Tlockcfellcr University (New York, New York) which recovered 
enough heat escaping from exhaust systems to heat two major 
buildin^duringthe wmter. 
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• San Francisco State University (San Francisco, California) which 
captures and u$es heat wasted by kitchen stoves to heat the dining 
haU: 

• University of Missouri (Columbia, Missouri) which uses the waste 
heat from its research reactor facility to heat adjacent buildings. 

• University of New Mexico (Albuquerque, New Mexico) which 
uses coils to recover heat previously lost through central plant 
flues* These coils were designed, built, and installed by an engi- 
neering professor at a fraction of the commercial cost* 
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IDEAS ON 

Saving Emrgy by 
Improving Lighting Practices 



Th« Problwn 

Lighting systems on most coUege and jjniversity campuses were designed 
when energy was cheap; they waste energy by providing excessive light- 
ing on both the inside (in classrooms, laboratories, halls^ athletic facili- 
ties, etc) and the outside (streets, sidewalks, parking areas, etc.). Some 
specialists say that 50 percent of the total energy used on campuses to 
provide all lighting, heating, cooling, and ventilation needs could be 
saved by the more efficient use of lighting. Energy can be saved in the de- 
sign and placement of the lighting, in the selection of the type, power, and 
number of lights used, and by the regular maintenance of lighting and fix- 
tures. 

The Challenge to change existing lighting sy 2ms on college and 
university campuses to provide lighting at lower cost while (a) j 
tmuing to preserve an adequate standard of visual comfort and sate 
ty for students, faculty, and other campus personnel; (b) continuing 
to meet the aesthetic goats of the architect's design; and (c) minimiz- 
ing the cash investment in new equipment. 



■ Berea CoUege (Berea, Kentucky) wanted to save electricity throughout 
the campus. The college also wanted to maintain the special lighting ef- 
fects that are part of the hbrary building's design. At the library, energy 
saving fluorescent tubes were combined with 44-watt adapters and used 
to replace incandescent lamps. On other parts of the campus, 22-watt 
adapters were combined with fluorescent tubes to replace incandescent 
lamps. 

Results: The adapters and fluorescent tubes worked together to save 
225,000 KWH of electricity per year. Installation costs were $7,100 
and resulted in annual savmgsof $7,400, Payback was achieved dur- 
ing the first year 



I Califorma Institute of Technology (Pasadena, California) has been 
able to ^ave electricity by inserting a "phantom tube"— the invention of a 
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Caltcch professor. The tube convpletes the circuit in a two-tube (luor«s^ 
cent light fixture, permitting the rematning tube to operate normally, but 
reducing the power requirement of the^ftxture by the amount previously 
required by the second tube. Industry and other colleges are now using 
the phantom tube. 

Results: The campus uses 3.300 phantom tubes and s^ves 1,060 
kWHs of electricity a day. 



^ Lafayette College (Ea^ton, Pennsylvania) encouraged two engineering 
students to experiment with using capacitors (a device normally used in 
wiring electrical systems) to reduce the number of fluorescent lights used 
on campus but still provide an effective, efficient level of lighting. The 
capacitors, although not originally designed for fluorescent fixtures, 
work witK minor alterations, taking about five minutes for each adapta- 
tion and iitstallation. With a capacitor each fluorescent light operates 
with oneof thetwumbes, resulting in 50 percent less energy use. 

Results: Initial costs were $4,400, with nine percent of energy saved 
in" nine buildings. Savings were $12,000 during the first year of 
operation. 



■ Lake Forest College (take Forest, Illinois) will save energy and reduce 
electrical costs without adversely affecting the study atmosphere by using 
44-watt circular fluorescent lights which produce the same amount of 
lighting as 100-watt incandescent lijght bulbs. Fixtures that take the place 
of two or three incandescent bulb ceiling fixtures are being installed 
throughout the campus without additional wiring costs. 

Results; The college is in the process of installing 1,500 lights. Data 
on cost and energy savings will be available in I9$l , 



■ Mohawk Valley Community College (Utica, New York) purchased 
plug*tn wireless remote control units normally used for small appliances 
and lighting and installed them in individual office complexes. This 
solved the problem of running the lights excessively because their on-off 
functions could be <fontrolled only at the main plant; installing individual 
room light switches was too costly. The remote control units make it 
possible to turn lights on and off within individual office complexes or at 
the main plant. 

Results: The wireless units have reduced lighting use by 50 percent. 
At $15.00 per unit, the coUegeexpectspayback to be reached in eight 
months. The initial costs were $4,000, 
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' ■ North Dakcu State School of Sdenc« (Wahpeton, North Dakota) 
found many campus areas were overlighted* By removing bulbs, the 
school reduced lighting by 50 percent in all hallways and 20 to 50 percent 
in most classrooms, "Please turn off lights" labels were applied to wall 
switches, and 24-hour lighting was restricted to safety and security needs, 

^Results: Data were not available on the annual amount saved. 



■ Susquehanna University (Selinsgrove, Pennsylvania) reduced i^ light- 
ing use by disconnecting 756 fluorescent tubes and their fixtur^r energy 
saving fixtures are being routinely installed for remaining fluorescent 
lighting. Over 190 incandescent fixtures were replaced with fluorescent 
fixtures^ Parking lot fixtures were changed to low energy high pres- 
sure sodium lamps; walkways are lighted by incandescent lamps. 

Results: The college saved $46,000 in electricity ase the first year of, 
operation and $29^000 during the second year. 



■ University of Chicago (Chicago, Illinois) uses a two-circuit timer in 
classrooms to tinte and partially cut off lights after the end of a class. The 
two-circuit timer is silent and^ unlike other timers^ shuts off only half the 
lights toallow time to leave the room or reset the timer before it shuts off 
the remaining lights. 

Results: No adverse comments from students or faculty have been 
reported. Energy savings have not as yet been calculated* 
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IDEAS ON 

Saving Energy By 
Improving Ventilating Systems 



Th« Problem 

Ventilating systems are costly, both in dollars spent and in energy used, 
but are necessary to circulate fresh air, heated air. or cooled air inside col- 
lege and university buildings to maintain the inside temperature and 
humidity at comfortable levels. Building standards and health codes re- 
quire ventilation to provide fresh air to remove smoke, dust, noxious 
smells, and chemical gases from rooms and campus laboratories. 

The Challenge. . . to save on energy and to reduce costs by adjusting 
or changing the ventilating system without sacrificing comfortable 
room temperatures, the necessary fresh air flow, and an appropriate 
level of humidity; and to do so without spending substantial sums on 
new construction or equipment. 



Tlw MMS 

■ Marquette University (Milwaukee. Wisconsin) found that the heating 
system in its large main library was uneven --interior rooms were too hot 
and exterior rooms too cold. To compensate for this uneven distribution 
of heat and also to conserve energy., the staff developed a plan involving 
turr\ing off heat in the interior parts of the building and using ventilating 
fans to send heat to the exterior portions of the building as needed. Oper^ 
ating time of the ventilating fans was adjusted to supply more heat as the 
need for heating increased in the winter and to reduce the amount in the 
spring as the need for heat decreased. The plan also involved making 
periodic temperature checks throughout the building, and by manj^lly 
adjusting temperatures if required. 

Results: No installation costs were involved. The plan saved 
$22,000 in steam heat and $6,200 in electricity, for a total savings of 
$28,200. An added benefit was an improved humidity level in the 
building. 



■ Missouri Western State College (St. Joseph, Missouri) has a totally 
electric campus. Room heating vents are located in the ceilings, making it 
difficult to maintain even room temperatures; for example, floor temper- 



aturts were 57^f. at the same time that ceiling temperatures were 65^f. 
Only by the college's increasing the temperature settings and using more 
electricity, could rooms be heated to a comfortable level. However, ceil- 
ing temperatuj^ wen* still higher than those on the floor. The college in- 
stalled flexible ducts above the ceilings to capture the heat where it 
entered the room. The ducts were run down the sides of the walls and an 
elbow attachment directed the air outward into the floor level of the 
room. Installation o( the ducts made it possible to reduce fan speed by 30 
degrees and further reduced electrical use. 

Results: Slower fan speeds provided more even room heating and 
saved energy. Installation costs were $940. Within three months of 
operation the project saved 24.870 KWH of electricity valued at 
$1,500. 

i ■ ^ 

■ OUvet College (Olivet, Michigan) found that the Mott Academic 
Center (a large, totally sealed building* air conditioned year-round) is oc^ 
cupied by only a few faculty and staff members during the month follow- 
ing graduation (mid-May to mid^June) and the two weeks preceding the 
fall quarter. During these periods the outdoor temperature is usually 
pleasant and there is a greater need for ventilating than for cooling the 
building. The college installed 16 aWning-type windows that can be 
opened to ventilate the building for the oix weeks* during which time the 
air conditioning can be^hut down. 

Results; The initial investment in the new awning^type windows 
was $3,500. The savings per day when the air conditioning was shut 
down amounted to $196, or a total of about $6,000. The entire 
investment was recovered in about three weeks. 



■ University of CalifomU at San Diego (San Diego. California) found 
that decreasing the incoming air supply in the ventilation system by 40 
percent could reduce the electrical energy used by 75 percent without 
reducing comfort. The fans had been operating al a constant rate round 
the clock and could not be adjusted or controlled. The university replaced 
existing single-speed fan motors with two-speed fan motors, which made 
it possible toadjust thespeedorshut off the ventilating fans. 

Itesults: The total cost of replacing fan motors was $100,000; annual 
savings have amounted to $187*000. 



■ University of Louisville (Louisville, Kentucky) reduced the speed of six 
large fans by 20 percent* providing an air flow reduction of 20 percent. 
The fan speed alterations were made gradually and with daily tempera- 
ture and humidity checks to insure comfortable room temperature and 
ventilation. 



4G 3s 



Results; The modificatiom cost $200 per fan, a total of $1,200 for 
the complete projects First-year savings amounted to $41,900> 



■ Universily of Michigan (Ann Arbor, ^4ichigan) found that a variable 
volume air system was an efficient way of ventflating a new building ad- 
dition; rooms were more comfortable and energy costs were lower> After 
comparing the new system with the one being used in the main portion of 
the ^building, the university decided to convert the entire building to the 
variable volume air system* 

Results; During the first three months of operation, the new air sys- 
tem saved $65,000. Installation costs were $250,000. ' 



■ Wayne State Universily (Detroit, Michigan) found that many labora- 
tories in the chemistry building were in use as few as 10 hours per week, 
but were receiving continuous ventilation service. The universily is in- 
stalling a variable air control system that will provide minimum air flow 
during unoccupied periods, normal air flow when a room is not being 
used as a laboratory, and maximum air flow when the exhatist hoods are 
in use to remove chemical odors, etc. 

Results; Although the project has not been completed^ annu^l^er- 
gy savings are expected to total 70,000 BTUs per square foot of 
building space and to achieve savings of $90,0(X} per year with a two- 
year payback on the investment. 



■ WtlUamsport Area Community College (Williamsport, Pennsylvania) 
found that during the winter warm air in one of its greenhouses was not 
circulating from floor to ceiling or from front to back. Insulation was ap- 
plied to the doors to.cut down drafts, but the real savings occurred when 
the heaters and ducts were relocated on the floor level. Ventilating regis- 
ters were placed within the duct work so that the hot air was blown under 
the plant beds. 

Results; The pro^t cost $4,069; 1,888 gallons of fuel oil were saved 
during the first sbc months of operation. Annual savings areexpected' 
to total $3,000> 





IDEAS ON 

Saving Energy by 
Improving the Efficiency of 
Water and Cdoling Systems 



Tlw Problam 




A persistent and Sometimes expensive problem on college and nniversity 
campuses is to provide air conditioning or chilled air to buildings which 
have different cooling needs (for example, kitchens all the time, labora- 
tories and classrooms during the summer, and rooms in sealed buildings 
in alt seasons). When energy was cheap, providing air conditioning and 
chilling to meet these various needs was no problem. Now the goal is to 
provide cooled or chilled air or water as cheaply as possible without put- 
ting additional strain on the electrical systems generally used to power the 
chilling and air system. 

The Challenge . . to reduce air or water cooling needs on college and 
university campuses inany way possible to lower the cost and reduce 
p o wer cons u mpt t on , 



S Clarkson College of Technology (Potsdam, New York) tied its chiller 
into an existing heat sink where water used by the steam heating system is 
stored when heating is not needed, A heat sink has the capacity to store 
and maintain water at high or low temperatures. The chiller was used to 
cool the water to 45"?. and it was then circulated throughout the building 
to provide air cooling. By using the heat sink to maintain the cold temper- 
ature of the water, the college was able to shut down the chiller for per* 
iodsof time. When the water temperature rises and reaches a temperature 
of bS^'F., the chiller is started once again to bring the water t^^a 45''?, 
temperature. ^ 

Results: The project saves 900,000 KWH of electricity valued at 
about $36,000 a year. 

■ Ohio State University (Columbus, Ohio) installed a nev^ rotatmg high- 
speed electric chiller for air conditioning a large pharmacy building which 
housed many research laboratories and required 24-hour energy service. 



Th« Ideas 
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Theelectric-nm chiller replaced an inefticient and cosily steam-nm chilber 
lhat used natural gas for fuel. 

Rtsults: The total cost of the newchtller^'as $104,000. Savings dur^ 
ing the first year of operation weie $35,000 and the investment is ex- 
pected tobe paid back wtthinthree years. 

■ Tuskf^ Institute <Tus)cegee Institute, Alabama) found it uneconomi- 
cal to operate its large central shilling plant to coot only the hospital and 
the computer building during the 75 days whe'^ the rest of the campus no 
longer needed air conditioning. To supplycoolair to the hospital, the in- 
stitute reactivated two independent diilltng systems that had been shut 
down when the central ckfllii^ plant was installed and connected them 
Aith the ho^ital. A 5eIf<ontained air conditioning unit was installed in 
the computer center. These steps made it possible to shut down the main 
chiller plant for the summer> 

Results: The project cost $4,700 aijd saves $38,000 a year. 



■ Univc^lty of Cobrad6 Health Sdence Center (Denver, Colorado) has 
a power plant that uses the exhaust steam from electricity production to 
operate die heating and cooling units. In spite of thb efficient method of 
energy use, an energy audit indicated savings could be increased tf the 
chiller operation could be shut down for a period of time. The university 
purchased and installed tv^o small chiller systems for areas requiring 
year-round cooling. The chiller in the central power pUnt was then shut 
down for five months during the winter months when air cooling was not 
needed. 

Results: Data will be available in 19^1. 



B University of Louisville (loutsville, Kentucky) measures both the in- 
coming water for its cooling system and the waste water going into the 
sewer. The local utility company bills the university for the amount of in- 
coming water and the amount going into the sewage system. Because a 
good deal of water evaporates in the cooling process, accurate water 
measuring guarantees that the university is billed only for the amount ac- 
tually used for t>oth services rather than for an estimated amount. 

^Results: The meters cost $2.000> Savings were $1,600 the first year 
and $1,800 during the second year of ofcration. 



■ University of Pennsylvania (Philadelphia, Pennsylvania) raised the 
temperature level of its buildings by six degrees during the summer with- 
out reducing comfort. 

Results: The university saved $150,000 in one summerseason. 



■ University of Texas at Austin (Austin, Texas^iped water used for 
cooling 20 small refrigeration units on campus together with water seep* 
ingin from the ground (under boilersand jntunnels}Antoa system which 
pumps the water into cooling towers for reuse. Both energy consumption 
and operating costs were saved by this system; otherwise the water would 
be wasted andsent down the drain. 

Results: The initial investment including installation of piping and 
labor was $2^.200; the annual operating cost is $720; annual savings 
amount to $62,000; the water saved each year (by not having to be 
purchased) amounts to 43 million gallons. 



■ University of Wisconsin at La Crosse (La Crosse, Wisconsin) made 
energy conservation a priority when it lemodeled an otd campus build- 
ing. A coohng system using chilled water produced in an adjacent buitd* 
ing was installed in the otd building. Because the building was used for 
different purposes, and had different air cooling requirements, valves 
were installed to direcU Umtt, or block circulating cold atr, based on the 
cooling needs of the rooms, with classroom areas being cooled only when 
J!??4i_T!P?l^^L'^5^^ to restrict cooling to other areas only when the. 
rooms were occupied.^ 

Results: The project expects to produce savings of 80 percent over 
the conventional system used before the remodeling. 



R Wellesley College (Weltesley, Massachusetts) was wasting energy and 
maintenance costs in its chilitrd water plant. Six open cooling towers as 
well as the cooling condensers were being cbgged by a bacterial (ungus 
growth; the water in the towers was exposed to th^' sun which promoted 
the fungus growth. An open pan whichxollected Aivater before it was sent 
to the condensers was covered, preventing exposure to the sun. Three 
pumps were installed to circulate the water through a two-stage sand and 
limestone f ilter which further teduced clogging from the fungus growth. 

Results: The installation costs were SiX)O0 and produced annual 
savings of $30,000; the payback period was approximately one 
month. 
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IDEAS ON i, 

Saving Energy by Monitoring and 
Controlling Heatlngi LIghtlngi . 
Ventllattng, and Cooling Systems 



Th« Problem 

Someolt he energy used by the heating, lighting, ventilating, and coolings 
systems on college >tid university campuses could be saved by monitor- 
ing itA4^controIlmi the temperature, output, and operating time of the 
energy systems, "ffie problem is how to do this within the limitations of 
the (unds available and still provide a comfortable building climate. 

The Challenge to improve the efficiency of the heating, lighting, 
and cooling systems by creating a monitoring or control device or 
plan that works. 



Th« Mmis 

■ Allegheny College {Meadville, Pennsylvania) installed an in-house 
constructed building temperature control system in 2B ot its 31 campus 
A buildings. Designed by an energy management (irm. the system controls 
. ixidoQC thennostat.setUngs for daytime use, indoor night and weekend 
setback thermostat settings, indoor vacation setback thermostat settings, 
and an outdoor air cutoff. The controls brought energy reductions and 
comfortable room temperatures to the large campus which has a variety 
of buildings and heating systems. 

Results: Installation costs were Sl5,000. Natural gas consumption 
was reduced by 27 percent and savings totaled $45,000 for a four- 
month operating period. Annual savings are expected to reach 
S80.000, 




■ Chatham College (Pittsburgh, Pennsylvania) needed to monitor and 
regulate the 50 separate boilers on campus and (elt it could not invest In a 
computerized control system. The college assigned a work-study student 
to mamtam weekly logs, recording temperatures at 200 locations on cam- 
pus as welt as the temperature of the hot water in each building. This 
manual system required no additional tratrted staff and provided the 
maintenance director with a regular written record from which to identify 
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and control building temperature fluctuations. Within five weeks the 
system helped to reduce overall average building temperatures to within 
two dc^pnees of the federal guidelines. 

Results: Implementation cost amounted to $50, the reduction in 
energy use during the first six months was 15 percent* and savings 
amounted to $lo>000. The payback period was only one or two 
days. The college feels the program is particularly successful because 
cooling system adjustments can be made by using the heating system 
temperature log as a guide. 



■ College of the Holy Cross (Worcester. Massachusetts) installed heat 
timers to control the flow of heat to nine dormitories. Heat timers, 
weather -actuated controls that automatically regulate indoor heat ac- 
cording to the outdoor temperatures, were installed in and regulated from 
the main power plant. 

Results: At about $1*000 per dormnory, the total project cost 
$9*000. Energy costs have been reduced by 40 percent and annual 
savings are about $110,000* 



■ Culf Coast CommufUty College (Panama City* Florida) installed mag- 
netic tape meters in each of its 13rampus buildings. The meters give con- 
tinuous electricity use readouts every 15 minutesj peak kilowatt use with- 
in each 24-hour period can be identified from the readouts. The college 
was able to pinpoint its high use areas and times and make energy saving 
adjustments based on the meter readouts. 

Results: The meters^ provided by the local power company, were in- 
stalled by the college maintenance staff. Energy consumption has 
been reduced by 33 percent and savings totaled $9,300 during the 
first two months. 



■ Lyndon State ColEegf (Lyndonville. Vermont) employed a full-time 
energy technician to perform many of the temperature control, adjust- 
ment, and monitoring tasks that would be handled by a more costly com- 
puterized energy management system on a large campus. 

Results; Energy consumption was reduced by 26 percent . 

■ Oregon State University (Corvallis. Oregon) found a lar^ laboratory 
and research building used an extensive amount of energy. In <^der to re- 
duce energy consumption, the university developed a "Projected Effec- 
tive Temperature" (Project P.E.T.). which is the single temperature that 
most closely approximates the wide range of outdoor conditions that 
could affect the heating or the cooling of a building during a given day. 
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P.E.T. compares Ihe actual minute-by-minute temperature in the 
building with the predicted outdoor temperature for each day (based on 
averages ot past years), U the comparison shows, for example, that cool* 
ing will probably be needed sometime during t^e day because the air will 
be warming up, the heating system is not turned on , 

Results: By using either but not both the heating and coolingsystem 
in one day, allowing the air temperature level in the building to float 
within greater limits, and installing individual controk on all exhaust 
hood fans so that they can be turned off when not needed, the uni* 
versity saved 54 percent of the energy previously used. The initial 
cost of the project was $13,200; the total energy savings the first year 
were $54,900. 

■ University of Connecticut tStcnSj^C^ytliiecticut) uses tfaertnal labels 
which change color when heat isj>etng wasted as a low cost method of 
monitoring the 40,000 steam traps in the campus heating system, A faulty 
steam trap> which separatesihe steam from the water in a heating system, 
can cause heat toss amounting to $150 per year and, undetected^ can 
waste enetgy for the seven years of its expected life. The university be- 
lieves that at any one time one-seventh of all the steam traps in the 
heating system will be faplty^ Although the high temperature sensitive 
labels were intended by the manufacturer for use on electronic equips 
ment/they serve the collegeas a quickdetection device,. 

Results: After six months of operation and an initial cost ot idOO for 
the application of Z,200 thermal labels^ the university estimated sav- 
ings at $4,600, with a two-we^ payback period. Full implementa* 
tion of the idea is underway and is expected to yield $50,000 in an* 
nual savings. 



if University of Delaware (Newark, pelaware) felt in 1976 that the capi- 
tal cost of a computerized energy mana^ment system was beyond the 
capacity of the then current bud^t> and looked tor a temporaiy way to 
reduce energy costs. The conclusion: 40 percent of the temperature con- 
trol and start-stop functions provided by a romputeri2ed system could be 
done manually; and savings would be substantial if the staff concentrated 
on buildings whese energy use was high (39 out of the 115 buildings on 
campus), "Hie activity, "Operation Bootstrap,"employed ten persons act* 
ing as Energy controllers" <five daytime, five at night). Their salaries 
were charged against thegross savings of theproject, 

RelUts: The gross savings in energy during the first two years <1977- 
73 and 197g-79) amounted to $570,000, The cost*of the energy con- 
trollers and the energy consultant for the project was $205,000, The 
net savings from the first two years. S3(K.000, were placed in a re- 
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servf account which is now being usedto finance the first phase of an 
automated energy<ontrol sjfstem in nine buildings where the energy 
use ts high. The manual system will continue in other buildings so 
that future savings can be use^ to exteiu] the'automated system, 

9 University of Maryland (College Park, Maryland) installed a radio^ 
operated central control system to control the on-off functions of the 
campus security and parking lot tights. Although the lights could be con* 
trj^|[ledby timers for normal operations, manually controlled adjustments 
Wfc^still needed for holidays and vacations, the periods of the most 
wastefd ust <>f lights. The radio system adjusts the operating time sched- 
ules to Ihe daily lighting needs with the university's not having to go to 
the expeiW of extensive rewiring, 

Rcsult\The radio control system cost $12,000 to install, and began 
full operation in July 1960, Operating results will be available in 
1961, 

9 University of Pittsburgh (Pittsburgh. Pennsylvania) made several 
energy system adjustments to control the use of energy in its 14-SiOry 
engineering building. Lighting was reduced by 50 percent; seven primary 
fans webe adjusted to provide 25 percent less air flow; chillers wejre shut 
down durfhg the evening from April toOctober; all fan systems were shut 
down seven days a week between 11:00 p,m, and 7HX)a»m, except during 
very warm weather: light switches were installed in offices and labora* 
tories to provide local on^f control; and a small new chiller Was in* 
stalled to serve the few areas requiring continuous air cooling. 

Results: The project reduced energy ^use within the building by 7A 
percent andsaved$160,000 during thirst ye*ir of operation. 
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IDEAS ON 

Saving Energy by Improving 
.Buiiding insuiation and 
Reducing Air Leaks 



Tli# Problem 

Nearly all college and university buildings have one common problem- 
some of the air inside the building leaks out and some of the air outside 
the building leaks in. Not only are heating and cooling wasted, but addi- 
tional fuel is used ir> an effort to stabilize the room temperature. Solving 
the problem of air leaks is made difficult by the fact that some of the 
buildings are designed in a way tfut prevents the use of the more common 
insulation techniques or materials. Also, the most cherished and aesthetic 
parts of some newer buildings (such as a large expanse of windows^ large 
lobbies, or high ceilings) usually waste a good deal of energy. 

The Challenge to improve the heat retaining qualities of buildings 
on college and university campuses and (o reduce the energy wasted 
through leal^ while at the same time providing comfortable temper- 
atures for faculty, staff, and students and preserving the design and 
aesthetic quality of the various structures. 



Th« Ideas 

I Connors State College (Warner, Oklahoma) created a cheap insulating 
dnd building material by mixinglocally abundant, often free^ waste prod- 
ucts of sawdust and lime mixed with cement. This insulation materjat is 
fir^-retardant and insect-resistant and can be of great benefit to residents 
in the economically depressed area surrounding the college. The college is 
testing; ttie materia! by making it into wood-framed pane]«> to cover two 
mobtk i>tudent housing units, typical of local housing. The college is also 
te«>tin^ the insulation on a Campus building m^iJeof stone. 

Results: Cobts to construct msutation panels for one student housing 
linii wereS400 Fuelconsumption has been reduced by 60 percent or 
<j sjvmgs o^ $500 on the annual heating ct)sts of $750 per housing 
unit The payback period is^ight months 



I Cornell University (Ithaca, New York) used a combination of two 



methods to insulate housing units for married students. Because the 
buildings ar€ single level apartment units constructed of brick over 
masonry block and have no attics^ standard insulation methods wer€ not 
possible. One and one-halHnch thick spray-on ur€thane foam roofing in- 
sulation was applied to the roof, and urea formaldehyde foam was in- 
jected into the two inch cavities between the brick outer wall and the 
masonry block. 

Results: The two insulating methods reduced fuel costs to the stu- 
dent tenants by 30 percent, saving $110 per season on an average 
$300heatingblll 



■ Kansas State University's University for Man (Manhattan^ Kansas) 
developed an education-denrtonst ration project to provide consumers 
with a kit of ideas for do-it-yourself window insulation designs. The proj- 
ect distributes brochures and information packets, conducts workshop 
training programs and tours of demonstration homes, and teaches how 
heat loss or gain can be controlled while preserving the original function 
and purpose of the windows. The project developed thermal curtains, in- 
sulated draperies, interior and exterior insulating shutters, sun shades and 
screens, and window mounted solar energy collectors. 

Results; The project has been providing instruction to students of 
home economics and architecture and to low-income elderly persons 
from the rural area surrounding the university. 



■ Mercy College df Detroit (Detroit, Michigan) constructed a large 
building with an auditorium and many health research laboratories two- 
tLirds underground to take advantage of the earth as a natural insulating ^ 
material. The exposed roof and wall areas of the building were heavily in- 
sulated with rigid cellular glass and polystyrene foam board. Window 
areas were reduced toanrtminrtum and can be opened to take advantage of 
natural ventilation. The only major expanse of windows was sloped to 
take advantage of natural lighting^ To prevent heat loss around the win- 
dows, the college set them in zippered rubber gaskets, much like auto- 
mobile windshields Each laboratory has its own individually controlled 
heating and cooling system which makes the building even more energy 
efficient. 

Results; Thebuildinghas not beeli in use for a full year, so pertinent 
data are not yet availabkr 



■ North Dakota State School of Science (Wahpeton. North Dakota) has 
several old rampus buildings with large expanses of sinj^le-pane glass win- 
dows To reo jce heat loss, the school replaced all windows with double- 
glazed windows less than one-half the size of the originals. The remaining 
^tx>rtion of eacti window wascovered witSan insulated panel. 
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Results: Window replacem1?nts.and insulation panels cose $266,000. 
Data on the annual savings are not yet available. 



■ Philadelphia CoUeg^ of Art (Philadelphia. Pennsylvania) challenged 
an energy management class to solve a real energy problem facing tliecol' 
lege. The class developed the idea of using inexpensive insulated vertical 
blinds to cut energy loss through large single-pane glass windows. These 
windows cover one-third of the college's main building which had been 
designed originally as an office building and had been given to ttie college 
during the past decade. The blinds are mounted vertically on the inside 
window ledges. The panels are tapped into each other to create a tight 
seal. Each panel is on an mdependent swivd. however, to allow control 
of the flow of outdoor light. The blinds can be produced in-houseat a cost 
o{ $80 each at the present time; thermopane would cost about $400 per 
window. 

Results: The blinds are expected to save 40 percent in heating oil 
costs. When all L200 blinds have been built and installed, the total 
cost of the project will be 596,000; $135,000 will be saved in fi.el oil 
costs each year, and the payback period wi^l be from nine to ten 
months. However, blinds for only 60 windows were installed in the 
1979-60 academic year because; of budget limitations. 

■ Post College (Wa^erbury, Connecticut) faced a costly replacement of 
the roofs on classroom buildings when the college found that patching the 
roofs would no longer control serious water leaks. The college chose in* 
stead a "trocal membrane" insulating system made of metal urethane, 
the trocal covering, and a two inch layer of gravel which js applied direct- 
ly over the existing roofing. In addition to this double layer of roofing in- 
sulation, the college applied additional ceiling insulation to produce max- 
imum heat and cooling retention. 

Results: The cost of insulating the three buildings involved was 
$72,000 Fuel consumption declined immediately and cumulative 
savings have amounted to $40,600. The entire mvestment is expected 
' to be paid back in five years. 



■ State University of New York Agriculture and Technical College 
< Alfred. New York) insulated portions of the window areas by covering 
them with one inch thick beadboard press-fitted into the window frames 
and covered with plasterboard on the inside as a fire stop. The bead- 
board's exterior side is painted a color to conform with the buiUlff>g's ex- 
terior and the internal-facing plasterboard is painted to com^flement or 
match iheroom's interior. 

Results: The estimated saving if 52 cents on each dollar of insulation 
costn with the entire mvestment expected to be paid back in less than 
^ two years. 



ERIC 



51 



07 



■ Slate University New York at Buffalo-Amhersl (Buffalo, New York) 
found that an excessive flow of cold air between theceiling and floor in its 
new 40-buildiiig complex caused water pipes to freeze and students to 
complain about inadequate heating. A study showed the problem to be 
the insulation which had been installed improperly or was inadequate at 
building overhangs. By using polyethylene foam strips and polyurethane 
caulking to fill, insulate, and seal the overhang spaces, the university was 
able to stop the flow of cold air. 

Results: The cost of insulation was $5^,200. Savings amounted to 
$140,000 a year, and the rooms are now comfortable for use by staff, 
students, and faculty. 



■ TompkinsCortland Community College (Dryden, New York) wanted 
to preserve the aesthetics of and visibility from the 33,000 square feet of 
windows in its recently constructed campus buildings, but heat loss from 
the windows had greatly increased electricity costs. While considering the 
energy savings solution, the college decided to test several ideas and to 
make the results available to the community and to other colleges. The 
college is now testing reflective and insulating film designed to reflect heat 
' inward, interior insulating shutters, fiberglass draperies, and three differ- 
ent window covering sheets made of plexiglass, polycarbonate, and 
acrylic. Each sheet is a different thickness and is transparent to preserve 
visibility. ' 

Results: The total cost of the project was $82,000. The college ex- 
pects that the better insulation wilt cut electricity costs by 10 percent 
and pay back the investment within five years. 



■ University of Minnesota (Minneapolis. Minnesota) opened an under- 
ground space center in 1978 to demonstrate the possibilities of a new type 
of energy saving construction^ that is, building underground using earth 
as the insulation material covering 75 to 95 percent of the exterior walls 
with a sotar heating system worked into the exposed portion of the build- 
ing. The center conducts studies on the possibilities of earth sheltering 
construction, holds conferences, develops courses on the concepts, and 
handles 200 requests a day for information on the techniques of earth 
sheltered construction. The center is now an internationally recognized 
resource. 

Results: As a result of the center's work (with state fundirtg), earth 
sheltered buildings are now regarded as an energy efficient, environ* 
mentally unobtrusive design for a home oi office. The university has 
begun the construction of a buildii^ which is 95 percent under- 
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ground thaE when completed wilt house boEh the center and the unr 
versity's school of engineering. The center has demonstrated that an 
unoccupied earth sheltered building using only a solar system for 
heating can maintain a steady internal temperature of 42°F. during 
seveie Minnesota winters. 

■ Wellesky College (Wetlesley, Massachusetts) was losing heat in its 
residence halls through rotting wooden window sashes. The poor condi- 
tion of the sashes made it impossible to open and close the wiz^ows. Heat 
was also being tost through the roofs which had been built in ^n old New 
England style of architecture that the college wished to keep. The college 
installed thermal windows and attic insulation to solve the heat loss prob- 
lem' using a loan from the Department of Housing and Urban Develop- 
ment (HUD) to assist in the financing. 

Results: l^e^cost of installing 1.032 thermal windows was $382,000. 
Savings amount to $27,900 a year with the entire investment sched- 
uled to be paid back in ten years. The insulation which cost $55*000 
saves $10,000 annually, and the investment is expected to be paid 
back in five years. 
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- IDEAS ON 

ilsing Solar Energy ^ 

How to capture solar energy in eoonomicf ways which can be used in most 
geographical areas at a time when everyone agrees that solar energy of- 
fen the potential of providing a source of efilergy that; (a) is permanently 
renewable, (b) docs not depend on foreign supplies, (c) does not pollute 
the air, (d) does not result \x\ large qualitities of W^te materials which 
have to be disposed of, and (e) does not involve extensive acquisition 
costs. 

The Challenge. . .to figure out cost-effective ways of adapting solar 
energy to the local climate<ontrolled heating ahd power needs of 
colleges and universities; and to train professional specialists and 
technicians in the newly emerging field of solar energy technology. 



■ Bcntley College (Waltham, Massachusetts) set up a 320-panel solar 
energy system that currently provides 60 percent of the hot water u sed by 
720 studmts ti} two dormitories, with a third dormitory under construc- 
tion soon to be tied in. Unlike most solar installations, this system was 
mounted on the ground because it was $17,000 cheaper than adapting it 
to irregular roof surfaces. Thelocationalso provided greater accessibility 
for maintenance and provided for easier ^adjustment, to the^ngle of the 
sun. In addition, the system cojuld be tied into odier buildings and in- 
spected by students and the public. ThecoHegealso uses the solar energy 
system for classes and seminars* 

Results: The so)ar energy system cost $51S,0ro and produced the 
equivalent of 602.000 KWH of energy for heating water the fint 
year. Savings in the fint year amounted to $10,400, TTiey are ex- 
pected to grow each year over the 40-y^r life o^the system, and to 
amount in the aggregate to $2,7 million. 



■ Bethany College (Bethany, West Virginia) is building a solar system 
for the new Leadership Conference Center that will supply 44 percent of 
the heating needed and 86 percent of the hot water required, TTie college 



has been designated by the Oepartment of Energy as a national solar 
demonstration site. 

Results: The cost of the project was $188,400. a large part of which 
came from the Department of Energy, Several months of operation 
confirm that the collcfge is realizing substantial savingSi but annual 
data are not yet available. 



I Ctntrat Arixoiu College (Coolidge. Arizona) uses two banks of solar 
collectors, one of copper and one of aluminum, which have been designed 
and constructed in-house to heat its swimming pool. 

Results: An evaluation of each type of collector is bein^ made td 
determine which is the more effective. The total cost of the project 
was $36,400. Previously the college had been spending $28,000 each 
year to heat the pool with natural gas* 



Hamilton College (Clinton, New York) designed and constructed a 
solar heated concrete block building near itt observatory to provide class- 
room space for astronomy students. The Building, with its long south- 
facing wait lined with ten double-paned, glazed, and sealed windows, 
demonstrates that a passive solar energy design can work in the cold and 
cloudy climate of upstate New York. 

Results; In 1977, the building includir^ the solar energy features 
cost $30,000 which was less than the cost of a similar building con-* 
taifiing a conventional electric heating system. Each year, 67 percent 
of the heating comes from the sun; the cost of heating the building 
from October to April has been only $120. ' 



I Meitiphis State University (Memphis, Tennessee) has designed and ex- 
pects to install a system in its law library using solar energy along with a 
chemical dehumidification process to control the high humidity (impor- 
tant to prevent the deterioration of costly law books and to eliminate a 
fungusgrowthonthe walls of the library building). . ^ 

Results: Funding is expected during t^ 1900-81 fiscal V^ar. 

■ Mississippi County Coitimunitv College (Blytheville^ Arkansas) is 
constructing a solar photovoltaic s/stem that will provide the electricity 
for all of the college's heating, coqKng, and lighting needs. Collectors will 
capture solar energy and solar,^ photovoltaic^ cells located on the col^ 
lectors will convert the solar energy into electricity. The campus has been 
designed to use all energy saving methods (natural ventilation, tree shad- 
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tug, building design, insulatioa and natural lighting) in order to be sure 
that thesolarsystetn will be adequate. 

Results: Construction of the solar photovoltaic system ts underway* 
When the system is completed the campus is expected to have a peak 
energy demand of 4.75 watts per square foot compared with the nor- 
mal peak demand of 7^ watts per square foot for institutions of 
similar size. 



■ Northwest Mississippi Junior College (Senatobia, Mississippi) is build- 
ing a solar photovoltaic system that will provide all the heat and electri- 
city needed on the campus without using any fuel oil or natural gas. 

Results: Construction is underway. Data will be available in 19SI. 



■ San Jose State University (San lose, California) is constructing a five- 
story library building that will obtain most of its heat from solar energy 
and most of its cooling from cold water collected at night. About 10,000 
square feet of glass cut in horizontal angled panels will be located on the 
library's south w^iU to collect the sun's heat and distribute it throughout 
the facility. Venetian blind-type reflectors, located behind half the panels, 
will send the sun s rays inside to special solar collectors used to heat 
water. The heated or cooled water will be run through pipes to a storage 
area; and will be redistributed to provide heating or cooling as needed. A 
special feature of the building design will be^he use of interior lights to 
supplement the solar heattiig system. The library's lights will be set in ceil- 
ing channels coated with a reflective material which will increase the heat 
from the lights and reflect it back into the room. 

Results: Inasmuch as there will be no backup system for heating, 
cooling. Or ventilation, the sole energy expenditure for this building 
will be for the electricity to run the lights and the small pumps used 
to circulate the water in the system. Construction is scheduled to be 
completed by July 1981 . 



■ University of Southern California at Idyllwikl (Idyllwild, California) 
has developed a pilot program to reduce the costs of growing food and 
heating buildings at high altitudes in a four-season climate. A passive and 
active solai system irt a greenhouse provides energy year-round to grow 
food and heaf buildings. ^ 

Results: With donations of potting soil seeds^ plants and other 
materials, the university was able to constmct the greenhouse at a 
total cost of $3,000, The first year's crop saved the university $500 in 
food purchases. The crop in 1980 is expected to save $2,000 to 
$3,000. After some expansion of the greenhouse, crops are expected 
to be'^ater over the next two or three years. 



■ West Virginia University (MongantowHi West Vtisima) has made 
energy-savtng improvements on a SO-year old hoi^ to prove that older 
homes can be redesigned to reduce energy use and tnalntam comfort with- 
out great cost or major reconstruction. The home is typical of many in the 
university's local community and is located on campus for easy access by 
community residents. Low-cost energy conservation changes are being 
undertaken in a way that wilt make it possible to inform and traialow in- 
come families on how to modify their own homes. When completedi the 
home will include the following features: solar greenhousci window box 
solar coUectorsi awningSi insulated exterior watlsi skylightSi insulating 
shuttersi energy-efficient landscaping and solar-assisted water heating. 

Reiiilts: Data will be available in 1961. 
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IDEAS OH 

Using Alternative Energy Sources 
Other tlian Solar Energy^ 



TiM Problem 

H colleges and universities could use effectively the various sources of 
energy that are alternatives to fuel oil. coal or gas, they could reduce 
their dependence on the oil coming from foreign sources and hold down 
the cost of the power and energy used. Alternatives include wind power, 
water power,, sunlight^ the heat produced by geothermal wells, or the 
energy produced by burning wood orwaste products. 

The Challenge to work out wtiysto harness the potential of alter- 
native sources of eneigy. while making thenn generally applicable 
and useable by modern technology and at the same time reducing 
the high installation and conversion costs. 



■ CUrkson College of Technology (Potsdam. New York) encouraged 
two faculty members to design a system for co^iverttng the central heatiiig 
plant to bum wood scrap instead of fuel oil The conversion will lower 
fuel costs considerably cut pollution, and reduce the number of mainte* 
nance personnel needed to run the plant. Wood scrap, sawdust, chips, 
shavings, and bark will come from local pulp mills, logging operations, 
and furniture manufacturers, all located within 50mitesof the college; the 
two largest sources are l^st 10 miles from the Clarkson campus. 

Results; The conversion will cost $490,000 and the federal govern- 
ment has made a matching grant which covers one-half of the cost. 
Energy savings will amount to $175,00OiQnnualIy/ personnel savings 
will total S25.00O a year The payback period will be 2.S years, cut in 
half for the college ^because of matching funds) to 1,4 years. 



^ Colby Community College (Colby, Kansas) developed a five-day 
workshop On alcohol fuel production to teach local farmers how to pro- 
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duce gasohol from grain using ^mall farm-sized stills. The workshop in- 
cludes lectures, a specially prepared textbook, video tapes, and hands-on 
training in the laboratory. 

Results: summer 1980 Colby had conducted 17 workshops with 
more than 1,000 participants, among them bankers, accountants, 
colfege faculty members, business persons, engineers, mechanics, 
and welders. The U.S. Department of Energy called Colby a pioneer 
in the field of alcohol fuel production, and invited the college to con- 
duct training sessions for 40 of the programs that the department 
supports, 

Navarro College (Corsicana, Texas). North Dakota State School of 
Science (Wahpeton, North Dakota),, and 25 other technical and com- 
munity collej^es received StO,OQO grants from the Department of 
Energy to conduct gasohol production workshops to train farmers 
andotherperson^tn their regions on how to produce and use alcohol 
fuels safely. Most of the workshops followed the Colby College 
model. 



I Edison Community College (Fort Myer, Florida), using the services of 
a retired pioneer in the development of wind-electric generating plants, 
designed and constructed a 50-foot tower and wind generating system 
mounted the roof of the science building. The wind power is used to 
charge a 32-volt lighting system donated by a local lumber and supply 
store. The electrical work was done by the college's electronics depart- 
ment. Energy students study the system's speed, wind direction, baro- 
metric pressure, temperature, wind peaks and averages. The system at 
peak performance can provide three kilowatts of electricity. 

Results: The wind-electric generating system has reduced the col- 
lege's use of oil and electricity. At the same time the community has 
become more interested m energy conservation and the possibilities 
of wind power. Plans have been made to construct and use wind 
power plants in the community. 



I Lincoln Memorial University ^t^arrc^ate. Tennes^J uses geothermal 
heating from Cudjo Caverns, owned by the university, to provide heat- 
ing to its historic Grant 'Lee Hall. 

Results: Annual savings are S22.900 and are expected to increase 
with the rising cost of energy. 



B Navarro College ^Corsicana. Tcxab) is using geothermal heating to 
provide hot water and heahng to a campus building as well as to the local 
county hospital. 
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Results: Total cost of the project is Si million which is funded 80 
percent by the Department of £nergy as a demonstration project. 
The college expects geothermal heating to provide 90 percent of peak 
heating load needs of the Student Union Building and about 50 per- 
cent of the year-round space and water heating needs of the hospital, i> 



■ North Dakota State School of Science (Wahpeton, North Dakota) 
constructed a new power plant to hum locally available North Dakota 
lignite coaS, utilizing fuel oil only as 4 standby/ 

Results: The power plant, a model of local coal use, received state 
funding assistance toward the $2 million construction costs. Annual 
energy savings total 25 percent. 



■ Oregon Imtttule of Technology (Klamath Falls, Oregon) is the only in- 
stitutioaof higher learning completely heated by geothermal water, The^ 
campus heating system receives 192*F. water from nearby Klamath Falls 
and directs it through a series of heat exchangers in each building. As new 
buildings are constructed, they are added to this system. The geothermal 
heating system provides heat to 500.000 square feet of campus space and 
is a showcase for many government, industrial and civic groups, as well 
as for individuals interested in converting traditional fuel heating systems 
to geothermal heating, ^ ^ 

Results: Operating costs for the geothermal system are S20iO00 to 
$25,000 a year; a conventional system would cost about S250>000 a 
year, 

if Skidmore College (Saratoga Springs, New York) redesign^'d its heat- 
ing plant so .nat it could bum 100 percent waste crank case oil instead of 
1 fuel oik In order to make the plan workithe college added pumps and fil- 
ters to the existing fuel system and located sources that could provide 
6OO1OOO gallons of oil a year Skidmore also had to convince the sur- 
rounding community that the burning of waste oil would not pollut/ the 
local air. The college not only earned approval of the New York State De^ 
partment of Environmental Conservation for a constructive idea, but also 
gained commendation for removing from the area a targe quantity of 
waste oil which had been a troublesome pollutant of the rural watershed 
either when used for dust control on rural roads or when dumped as a 
wasteproduct into landfills. 

Results: The cost of converting the heating plant was $25,000; the 
savings expected each year amount to $234,600; the college expects 
the investment to be repaid durir^ the first few months of the first 
year of operation. 
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■ TaUadcga College (Talladega^ Alabama) is experimenting with the 
production of (ue) alcohol or gasohol from the tocaDy available kudzu 
root; gasohol is usually made from com and other grains having a high 
carbohydrate level. The research *^'ill expand the base upon which gaso- 
' hoi can be produced and will include the use of plant waste products^ pine 
straw> potatoes, and other r^ionally abundant plant materials. 

Results: 3y researching the possibility of making gasohol less de- 
pendent qnVom and grains> the college expects to make gasohol pro- 
duction economical and useful to more regions of the country. 



■ United States Naval Academy (Annapolis, Maryland) is conducting 
studies of ways to harness the energy power of ocean currents. At the 
present time no technological information is available on how to use this 
source of energy. 

Results: The first tests at the Naval Academy were successful; fur- 
' ther tests are being made. 



1. ■ United States Naval Academy (Annapolis, Maryland) researched, de- 
signed, and constructed a 'fluidlzed bed combustion" system to enable 

Xfte institution to use the heat energy content of solid paper and cafeteria 
waste products that would otherwise be dumped into a landfill. The sys- 
tem uses a closed tank in which the heat from burning solid waste is in*- 
creased by the pressure of incoming air. The tank is designed in a way 
that bums vvaste products without releasing harmful pollutants into the 
air. The system is used alongside the academy's boiler operation and has 
completely eliminated the costs of disposing of waste prgduetsT^ 

Results: Installation costs were SS84.00^/(^ annual savings are 
$105,000. Oil consumption has been reduced by six percent. 



■ University of Maine at Bangor (Bangor. Maine) had a research engi- 
neer on one of the university's campuses design an auxiliary combustion 
chamber, to be attached to existing boiler equipment, that could bum in- 
expensive* locally abundant wood chips instead of oil. In order to com- 
pare the efficiency ot oil vs. wood chips as fuel, the engineer set up two 
boilers, one with the new combustion chamber, side by side in one ad- 
ministration building. Tests showed that the greatest savings would be 
from burning oil dunng the spnng and fall and buming wood chips dur- 
ing the winter, when heating demand is high and constant. 

Results; The cost of the experimental combustion chanr^Ter and the 
use of a consultant was $18,000. The annual savings are estimated at 
S6,000. Several other boilers will be converted by fall 1980. The pay- 
back period for the project will be two to three years. 
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■ Waynesburg College (Wayncsburg. Pennsylvania) is conducting re- 
search on how to tap the methane gas in coal fields under its campus wi^i- 
out banning the coal deposits. If recovered instead of being wasted, the 
methane gas could greatly reduce tbe college's use of natural gas. One 
well has been drilled; extraction and distribution systems have been de- 
veloped* The college has received support from various state agencies aid 
environmental groups to expedite the research. 

Results: The technology and experimentation needed to tap an'un- 
used energy source is being developed; methane gas reserves in the 
coal beds in the United States exceed 700 trillion cubic ie^f; and 225 
million cubic feet of ihat gas is wasted into the atmosphere during 
each day of mining operations. 



As indicated elsewhere in this handbook (see index after the appen- 
dices), a number of other colleges and untversittes are exploring the possi- 
bility of using alternative fuels. Among these are the f ollov^ing: 

• Delaware Technical and Community College (Georgetown, Dela- 
ware) which is planning to install a wind turbine system that heats 
water for the recreational compleVarxl serves as a demonstration 
project to students, faculty* and thecommunity. 

* Lincoln Land Community College (Springfield, Illinois) which has 
Installed a wind powered generator to provide a portic*^ of the 
heating needs of the new horticultural building. 
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The 497 Program Ideas 
and Ifthbvative Approaches 



Institution and Principat 
Contact Pery)n 



Brief Description of Idea 
or Approach 



AUeghtny College 

Meadvilk. PA 16335 

Larry J YarU 
Treasurer 
(814) 724-4341 



Moniloiing and Controls 



The college designed an arrangement which cen- 
tralizes controls campus heating Systems, as^ 
sures easy maintenance, and identifies trouble 
spots quickly. 



Alvemra College 
Reading, PA 19607 

' Sister^ Mary Victonne 
President 
(2151 777-4640 



Power riant Conversion 

When an old heating system was replaced, the 
boilers were converted so that they could bum 
either oil or natural gas which was available 
[ocally. 



Alvin Communtty CoUegc 
Alvin, TX 77511 

Robert N Richarz 
Director Physical Plant 
(7131 331-6111 



Electrical Modifications 

When the energy system in its older buildings 
was being upgraded, the college used the energy 
systems in the newer btitldtr^ to provide ail o( 
the energy needed on campus. 



Computerized Energy Management 

A computerized management arrangement con- 
nects all separate cooling units into a single sys^ 
tem ^nd then uses the appropriate equipment to 
cool individual' buildings. 

Incentive Program 

The college promotes er*ergy conservation and 
the use of sunlight as an alternative energy source 
by displaying an attractive sculpture on the cam* 
pus and at the local town hall 



Amarillo College 

Amanllo. TX 79178 
George H Fowler 
Director, T*t[ysic51i*hmt 
(806) 376^7848 

American International College 
Springfield. MAOllO? 

Alvin Paige 

Assistant Dean 

f413) 737-533J 



Anne Arundel 
Community College 
Arnold, MD 21012 

Daniel VVal^h 
Coc>rdinjlt>r, Community 
ReUlK:^ 



Computerized Energy Management 

TKc colleJ^ u^s a central computer to control 
3"d monitor al! of the energy systems on 
Cfimpus 



ERJC 



.i|ipt niix prevnr* iht L^.,..ij>It'k Usjni^ ul thir pro^trarris ^nd innovative approaches 
*uhfriirfeil Ui AijJorry i >i fdixipi, Develypmefit by coiJeges and universities 
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TaWt A (conttmi^d) Th« 407 Proonm IdMS and Itmovatlv* Apprcwdm 



Institution and Principal 
Contact Person 



Brief Description of Idea 
or Approach 



Art Iflstitutf of Chkato 

ChkAgo> 11 60603 
H Joseph Pluck 
AssisUnt to the 
VkePrtsideni 
(312)443-1517 



Administfative 

A computer was used to analy^^how toprovicfe 
the different mtenwl climates needed to preserve 
art objects and still balance the institution's 
operations budget* 



Salt State Unhrefsity 
Muncie, IN 47306 

Thomas A. Kaluzymki 
Assistant to the Provost 
{317)25^5555 



SolarButlding Design 

The College of Architecture, with the largest 
solar instaJlation in the state, holds cJasses, 
workshops, and conferences on the design and 
installation of passive solar systems in homes. 



Ceorge ). Poulsen 
Assistant Director. 

Physical Plant 
(317)285*7175 



Ventilation 



Thirty irdividual air ventilation systems on the 
campus were centralized into one system which 
provides consistent service and reduces the over- 
ail amount of electricity needed- 



Beloit College 

3eloit, WI 53511 

Audrienne Fietz 
Assbtant to the 
Vice President 
(60a) 365*3391 



Ughting and Ventilation Adaptations 

Field house utility costs are reduced by usir\g 
metal halide lights and by installing four high- 
volume ceiling fans to recirculate heat that 
would otherwise be wasted. 



Benedict College 

Columbia, SC 29204 
Loub W. Bor^ 
Director 
(303)2564220 



Campuswide Energy Conservation 

The college made substantial eiwrgy savmgs by 
starting boilers only when the external tempera- 
ture dropped and by taking other measures re- 
quinngnunimal finances ard resources. 



Benfungton College 
Bennington, VT 05201 

James Vanderpol 

Vice President for Finance 

(P^2) 442-5401 



Campuswide Energy Conservation 

Costs were reduced by analyzing the energy sys- 
tem, resulting in adjusting class Kheduling, 
changing from gas to electncity in the food serv- 
ice operation, and using a tower grade fuel oiL 



Bentley College 
Waltham, MA 02154 

C.A. Pfckham 
Director, Public Relations 
(617)891-2241 



Campuswide Energy Conservation 

The cannpuSwide energy savings program fea- 
tures a Solar system mounted on the ground that 
IS easier to maintam and is more economical 
than standard roof mounted systems. 
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TMi A (contlnM0 Th* 497 Progrftm Idtit «nd fmovitlv* AppioMhas 



Institution and Principal 
Contact Person 



Brief Description of Idea 
or Approach 



Betea, KY 40404 
Thomas D. Noe 
Dtmtor. Physical Plant 
(606) 986^341 



Light mg Adaptations 

The college uses a new commercial iclapter to 
reduce Itgh^mg costs while still maintaining the 
effect of incandescent lighting included in the ar^ 
chit«ct'sdesignfor the buildings. 



BcOiMiy Cottesc 

Bethany. WV 26032 

David Country 

DirectOL Auxiliary Services 

(304)829-7211 



Solar Heated Water 

A solar system purvr^Jes most of the hot water 
needed by the cj6lleg€^ml partially heats some 
college Space; Ihe existt^ electrically heated 
water System now proyidesTa backup supply. 



Bethel College and Seminary 
St. PauL MN 55112 

James M. Woods 
Director. Physical PUnt 
(612) 638-6272 



Monitoring and Controls, 

An electrical control system desigiwd inhouse 
with timers^ malfunction atarms. aful adjusted 
building schedules centralizes the energy systems 
and identifies problem areas quickly. 



Boston Univrrsity 
Boston* MA 02215 

John I- Hoban j 
Director. Physical Flan^ 
(617)353-2111 



Cooling Systems 

The chttter operation Is controlled and operated 
more efficiently by being based on temperature 
aensor readings and other signals sent to a com* 
puterized energy management system. 



Bowling Creen Stit« U^v«rslty 
Bowling Green* OH 45403 

h^jis Litwin 
Director Institut£Ot\a^ 

Studies 
(419)372-2140 



Information Sharing 

T>v contmuing education progn^m uses 3 com- 
puter lo provide the analysis and coordination 
ntfctJed by the community to establish local 
energy coni^rvation programs and policies. 



Braincrd Community CcUrP^ 
Brainerd* MN 5640^ 

Curtis S. Murtori 

President 

(218)828-2510 



BrandeJf Unlvrratey 
Wahham. MA 02254 

Robert N. Ct'bros^^ 

Engine^^r 

(6l7)647-::2Vi 



VV:r*dow Modifications 

Heat loss through the windows is reduced by 35 
percent by covering one-half of the total nurrAjer 
of smgle-pane windows with heat retaining ma- 
tenais. 

'Pooling Systems 

Sy tymg four individual inefficient chiller units 
mio ft ^:r^ie system, the university matches 
cooling needs with chilling capacity without us- 
jr.p, more energy. 



T«b(t AfecMiUniMd) ThtWproerim ld*i» «<] liwwatWt Appfoactws 



Institution and Prtncipar 
Contact Person 



Brief Description of idea 
or Approach 



6f«v«rd Comntunity ColWgf 
Cocoa, FL 32922 

Dr. Norman Abell 
Director, Solar Engineering 

Technology 
(305)269-5664 



Solar Education 

A program in solar engineering technology lead 
tng to an associate in science degree provides 
students with training in the installation, design, 
research, and testing. 



Browad Cottunnnity College 
Ft. Lauderdale, R 333^1 

William C-Stuckrath 
Director. Physical Plant 
(305) 475-6816 



Computerized Energy Management 

By completely automating the operation of its 
central utility plant, the college is abteto manage 
energy use more efficiently and to reduce both 
labor and maintenance costs. 



Butte Community College 
Oroville, CA 9S965 

Raymond D. Carrozza 
Chainnan, Mathematics, 
Technology and 
Communications 
(916) «95^2451 



information Sharing 

The college offers courses on alternative energy 
sources (such as the sun) and on conservation 
practices to teach consumers simple and practi- 
cal ways to save energy in their homes and busi- 
nesses. 



Caltfomia Institnte ^>f Teduioiogy 
Pasadena, CA 91125 

Eugene R. Wilson 

Vice president 

(213>795-6«1 



Lighting Adaptations 

The 'phantom tube" (invented at the college) is 
a hollow tube that allows a standard two- tube 
fluorescent lighting fixture to opezate on one 
tube and reduce elect ncity use by two thirds. 



California Polytechnic University 
Pomona, CIA 91768 

Se}don L. Kempton 
Director, Physical Plant 
(714)598-4071 



Lighting Adaptations 

The college avoided costly fixture replacements 
b> altering incandescent light fixtures to use high 
pressure sodium lamps which consume less elec- 
tricity than the incandescent lamps. 



California State University and 
Colleges headquartered at 

Fulterton, CA 92634 

Dr. Cleve Turner 
Director, Statewide Energy 

Consortium 
(714)773-2106 



1 n forma ti on Sha ring 



i the/ener^ 



.A consortium pools thejenergy expertise of fac- 
ulty at 19 campuses to^TDvide energy educa- 
tion curricula and technical assistance for public 
schools and continuing education courses for 
higher education. 



Ca§e Western Reserve University 
Cleveland. OH 44106 
' Nancy Smythe Peil 
Assistant to the 
Vice President 
(216^366-4352 
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CampuSwide Energy Conservation 

The college's comprehensive low-cost energy 
saving program includes making changes in the 
physical plant, rescheduling building use,, and 
conducting energy education courses. 
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XM^ A (conttnutd) Tlw 497 PrDgram Mtii md Nmoviltv* ApproadM 



Institution and Principal 
Contact Person 



Brief Description of Idea 
or Approach 



Cttholk Univcnhy 
Wuhtngton. DC 20064 

Col. E.F. omith 

Director, Physical Plant 

(202)635-5515 



Computerized Energy Maxtagetnent 

The university, uses manual controls and a com- 
puter to control the demarKl for and the delivery 
tof steam^ thereby avoiding additional boiler 
startup costs. 



CoL E.R Smith 
Director/ Physical Plant 
im) 635-5515 



lighting Adaptations 

By altering existing Ughtir^g fixtures, the univer* 
sity is able to use fluorescent tubes v/hich require 
less energy than the incandescent lamps pre^ 
vjously used. 



Central Arizona College 


Solar Heated Swimming Pool 


Coolidge, AZ dS22a 




D«Ie Gibson 


A solar panel designed and constructed inhouse 


Vice President 


saves fuel by providing alt the heat needed by 


(602) 72W141 


the swimming pool. 


Centfal Methodist CoUegt 


Rescheduling Building Use 


Fayette. MO 6524S 





|ohn R. Smart. |r. 
Coordinator,^ Off-Camptts 

Study 
(816)246-3391 



Fuel costs are saved by closing down ^o^^ of the 
physical plant in midwinter (dtirir>g the peak 
period of fuel use) by sending students off cam- 
pus for a study excursion. ' 



Central Michigan University 
^ Mount Pleasant. Ml 4aa59 

|on MacLeod 
Assistant Vice President 
(517) 774-3401 



tnfornuition Sharing 

The university promotes energy conservation 
by distributing to the public Energy Story, a 
pamphlet describing its comprehensive con- 
servation program. — 



Central Missouri State 
University 

Warrensburg. MO 64093 

Harold L. Young 
Director. Plant Planning 
(816)429-4113 



Water Systems 



Treating hard water with chemicak eliminates 
scale bui I d*up inside the boiler system, reduces 
the fuel used,4nd saves maintenance costs. 



Centra] Piedmont Community 
College 

Charlotte. NC 28204 

William A. Mcintosh 
Vice President 
(704)373-6647 



Commuter Conservation 



By tape recording lecture portions of classes and 
making them available by telephone, the college 
enables students to reduce travel and gasoline 
expenses. 
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Institution and Principal 
Contact Person 



Brief Doscription of Idea 
or Approach 



Central Piedmont Community 
Ccllfge (continued) 

)ohn M, Cozean 
Assistant to the 
Vice President 
{704)373-6484 



Commuter Conservation 

The college cut commuting costs (or students 
by offering courses on Monday^ Tuesday^ and 
Wednesday instead of spreading them over a 
five-day week. 



Chatham College 


Monitoring and Controls 


Pittsburgh, PA 15232 




Bin Dillon 


A ivork-study student compiles weekly building 


Treasurer 


tetnperature logs to enable the college to control 


(412)441-8200 


buikling temperatures without investing in an 




automated control system. 



Chattanooga State Technical 
Community CoUege 
Chattanooga, TN 37406 

Linda S. Moss 
Coordinator Special 

Projects 
{615U22-6262 

Linda S. Moss 
Coordinator Special 

Projects 
(615)622-6262 



Campuswide Energy Conservation 



The progfam included installation timers on 
classroom switches and time clocks on parking' 
lot lights, together with rescheduling the work- 
load of the custodial staff. 



Conservation Design and Planning 

The college includes energy saving approaches 
as a pan of its analysis of long-range expansion 
plans to prevent future energy -related problems 
from developing on the campus. 



Gty College of San Francisco 
San Francisco* CA 94112 

Edward Dierauf 

Instructor 

(415)239-3231 



Solar Heated Water 

A solar hot water heating system replacing an 
all electric system saves energy costs and pro- 
vides students in the community with a demon- 
stration of a solar installation. 



City Colleges of Chicago 


Administrative 


Chicago. EL 6O601 




Richard D. Humphrey 


Courses describing current conservation prac- 


Dean 


tices are used to update all en>^neers operating 


(312) 977-2559 


buildings in the City Colleges of Chicago 




System. 


dark College 


Solar Building Design 


Vancouver, WA 98663 




Patricia L.Wirth 


Solar energy ts used to heat and light toilet facil- 


Dean 


ities which are specially designed for the handi- 


(206) 699-0 123 


capped. 
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Institution and Principal 
Contact Person 



Brief Description of Idea 
or Approach 



Clark Untvmlty 
Worcester. MA 01610 

Dennis W- ^csik 
Chainnan. Pmram on 

Science, TecK(iology, 

and Society 
(617) 793-7172 



Heat Rec<Kt>* 



f 



The cotw'* power plant will extract heat from 
its production of electncity and be virtually self- 
sufficient in electricity production while meetii\g 
most of the heating needs. 



DennU W. Ducsik 
Chainnan^ Program on 

Science/ Technology. 

and Society 
(617)793-7172 



Information Sharing 

With the,aid of a resource library and an infor- 
mation manuaL students provide a telephone in- 
formation and referral service on energy tnatters 
to Massachusetts residents. 



CUrkfon Cotlcse of Technology 
Potsdam, NY 13676 

G.C. Gonyea 
Assistant to the 
Vice President 
(315) 26$-6424 



Cootir^ Systems 

Heating system water is circulated through the 
chiller until the water is cold enough to permit 
the complete shutdown of the chiller, often for 
as long as three days. 



G.C, Gonyea 
Assistant to the 
Vice President 
(315)268^6424 



Power Plant Conversion 



The college converted its central heatir^ plant 
t^ bum wood scrap instead of fuel oil; this will 
tower fuel costs, cut pollution, and reduce the 
size of the college's maintenanceslafi 



Campuswide Energy Conservation 

The university altered and reduced lightings m- 
sulated pipes^ scheduled shutdowns, and con- 
ducted frequent audits to monitor energy con- 
servation results. 



Clemscn University 
Clemson, SC 29631 

James A. Stanley 
Energy Conservation 

Officer 
(803) 656-2186 



Ckvebnd State Community 
College 

Cleveland. TN 37311 
L. Quentin Uine 
President * 
(615)472-7141 



Commuter Conservation 



A four-day work week wai established to save 
energy. Surveys of student aixl faculty attitudes 
were made before and nfit\ \he new schedule 
and were used to ease tht. ^ ' m^ition^ 



Coastline Community College 
Fountain Valley. CA 92^ 

Peter Vander Haeghen 
Director, Learning Systems 

and Services 
(714^963-0811 



Commuter Conservation 

Independent study courses offered on television 
have reduced the amount oH gasoline students 
would otherwise use to commute to class. 
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Institution and Principal 
Contact Person 



Brief Description of idea 
or Approach 



Co«ttltnc Comonitilty College 
^continued) 

lack R. Chappell 

Public Information Officer 

(714)963-0811 



Information Shanng 

The college offers a nont^hmcal educational 
program that provides administrators with in- 
formation on energy sources and uses and how 
to meet the need for technical assistance. 



Coe College 

Cedar Rapids. lA 52402 

CR. White 
Consulting Engineer 
(319) 364-7557 



Heating Systems 

The college found that purchasing steam from a % 
utiUty company was cheaper than running a siiw 
gte boiler for the food service buii<fii>g alone. 



C.R. White 
Consulting Engineer 
(319) 364-7557 



Monitoring and Controls 

By installing night set-back and automatic air 
controls, the college has been able to eliminate 
the continuous operation of the energy systems 
in five buildings. 



C.R. White 
Consulting Engineer 
(319) 364-7557 



Rescheduling Building Use 

Rescheduling and consolidating the use and oc- 
cupancy of buildings dunng the summer reduce 
air conditioni ng needs. 



Colby Community CoOege 
Colby, KS 67701 

James H. Tangeman 

President 

(913) 462-3964 



Energy Education 

Used as the Department of Energy's model, 
workshops provide training in the layout/ de- 
sign, production, types of grain, and regulations 
for the production of alcohol fuel from grain. 



College of Great Falls 
Great Falls, MT 59405 

A.H. Rounds 
Director. Physical Plant 
(406) 761-8210 



building Insulation 

The college uses coated sheet metal as an in- 
sulating cover to reduce the heat loss through 
single-pane glass windows. 



College of Marin 

Kentfield, CA 94904 
Richard Rodgers 
Energy Science Depar*ment 
UlS; 435-9549 



Energy Education 

A training pro-am leading to certification by 
the California Energy Commission enables par- 
ticipants to conduct energy audits in the state's 
schools and hospitals. 
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Institution and Principal 
Contact Person 



Sripf (Description of Idea 
or Approach 



College of St, Thomas 
St, Paul, MN 55105 

Or, Daniel £^ McNam^ra 
Assistant Professor 
(612)647-5327 



. Energy Education 

The MBA degree program includes courses for' 
middle management persons energy conser- 
vation and on the most economical uses of 
energy in homes, industry, and commerce. 



College of the Atlantic 
Bar Haibor, ME 04609 

Roc Caivano 
Faculty Member 
(207)26a-5015 



Hnergy Education 

The college's environmental design program 
combines an academic and practical curriculum 
and provides the college with an historic build- 
ing that is efficient in energy use. 



CoUeg/ of the Holy Cross 
Worcester, MA 01610 

Charles A, Manccini 
Director, Physical Plant 
(617)793-2436 



Monitoring and Controls 

A timer system is centrally located ^nfl activated 
by temperature changes to control ^e heating 
and cooling of nine dormitory buildf ng^. 



Colorado Women's College 
Denver, CO 30220 

Dr. Sherry Manning 

President 

(303) 394-6811 



C ommu ter C o nserva t ion 

Some classes meet on weekends ordy Jn order to 
reduce (he amount of gasoline st^tdents would 
otherwise use to commute to class four or five 
days a week. 



Dr, Sherry Manning 

President 

(303) 394-6811 



Dr. Sherry Mannir; 
President 
(303) 394-681 1 



Dr Sherry Manning 

President 

(303)394-6811 



Heating Systems 

The college saved energy by installing new elec- 
tric hot water heaters in place of worn heaters 
which operated on central plant fuel 

Lighting Adaptations 

Costs were reduced by replacing worn gym- 
nasium lighting fixtures with more efficient fix- 
tures and by replacing incandescent lamps with 
mercury vapor bulbs. 

Solar Heated Swimming Pool 

Solar energy wtll eliminate the use of central 
plant fuel to heat the campus swimming pool. 
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Institution and Principal 
Contact PerstJn 



Brief Description of Idea 
or Approach 



Connors SMt College 
Warner. OK 74469 

Bryce Bv Wilde 
Development Offia>r 
i9W 463-2931 



Building li1!stjlation 

The college developed and ts now testing a low- 
cost fire -retard ant and insect-resistant housing 
insulation material made-by mixing lime-soaked 
vegetable waste pi'oducts with cennent. 



Contra Costa Community 
College 

San Pablo. CA 94606 
Rex Craig 
President 
(415)235-7500 



Incentive Program 



Savings in energy costs are returned to the unit 
making those savings and are placed in a fund 
earmarked for new conservation projects. This 
i^rovidc- anincentive to the support staff. 



Cornell University 

Ithaca. NY 14853 

Robert H. Clawson 
Associate Plant Director 
(607) 256^7280 

Robert Clawson 
Associate Plant Director 
(607) 256-7230 



Robert H. Clawson 
Associate Plant Dir^tor 
(607) 256*7260 



Robert H. Clawson 
Associate Plant Director 
(607) 256-7230 



Robert H. Clawson 
Associate Plant Director 
(607) 256-7280 



Administrative 

A study showeii that at prevailing rates it would 
be cheaper for the university to reactivate its 
own closed hydroelectric pla^t than to continue 
purchasing electric power. 

Alternative Energy Sources 

By using local lake water in the chillers the uni- 
versity is able to shut down compressors during 
thewinten thereby reducing costs. 

Building Insulation 

The university found urea formaldehyde foam 
to be an efficient and economic insulating n^ate- 
rial for all buildir^s on the carrtpus. 

Building Insulation 

The university found sp*ay-on urethane roe? in- 
sulation effective on buildings that have no attic 
and cannot be insulated with standard materials. 

Cooling Systems 

Fuel and maintenance costs are cut by using an 
automatic P»pe cleaning system v^rhich removes 
deposits from untreated lake water collecting in 
the chilling system. 
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Institution and Principal 
Contact Person 



Brief Description of Idea 
or Approach 



ConkH Unlvwity 
(continued) 

Robert CKawson 
Associate Plant Director 
(607)256-7230 



Heat Recovery 

Heat from the ice rink refrigeration compressor 
is recovered and used to heat the domestic hot 
water needed in the ice rink locker room. 



Robert H. Clawson 
Associate Plant Director 
(607)256-7230 



Heating System 

Heating needs were better matched with deliv- 
ery of the heat when the constant air volume 
heating system was Converted to a variable air 
votunw system. 



Donald R. Price 
Director, Energy Programs 
(607)256^7733 



Robert H. Clawson 
Associate Plant Director 
{607)256-72aO 



Information Sharing 

The university dbtributed energy conservation 
information to New York State residents by 
radio^ television, newspapers^ fact sheets, and a 
handbook. 

Ligh^ ^ ng A da ptat ions 

Changing ice rink lighting from incandescent 
bulbs to mercury vapor lamps eliminated an ice 
melting problem and leUuced the consumption 
of electricity. 



Creighton University 
Omaha. NE 66178 

Jack Neneman 
Director of Creative 

Improvement 
(402)449-2108 



Administrative 

T)ie university constricted a water pip« line that 
Connected the central power plant with a whole- 
sale utility comp^iny and cut costs by not paying 
retail prices for power. 



Daytona Beach 


Energy Education 


Ccmimtnity College 




Daytona Beach, Ft 32014 




Charles h Maybeck 


A technical course provides '*hands on" training 


Instruaor 


by using campus facilities and equipment as a 


(904)675^4 


training laboratory. 


Dean Junior College 


Computerized Energy Management 


Franklin. MA 0203$ 




Donald C. Laliberte 


The campus maintenance personnel installed a 


Director. Physical Plant 


Computerized energy management system to re^ 


(617)528-9100 


duCe Costs. 
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Institution and Principai 
Contact Person 



Brief Description of Idea 
or Approach 



Df bw«« Tcdiakal «m1 
Community College 
Georgetown^ DE 19947 

Charlotte H. Fumell 
^afi of Development 
O02)856-53a3 



Alternative Ener^ Sources 



The cotUge installed a wind turbine system 
which heats water for tlve recreational com- 
plex and serves as a demonstration project to 
students, faculty, and titc community. 



Diexef University 
Philadelphia. PA 19104 

John H. Mueller 
Director. Physical plant 
(215) 995-2606 



Heat Recovery 

Heat formerly wasted by the laundry s heating 
system is now recovered and used to heat two 
Swimming pools. 



Duquesne University 
Pittsburgh. PA 15219 
^JohirA. Davis 

Director. Physical plant 

(412)434-6005 



Computerized Energy Management 

The savings on a partial installation of a com- 
puter will gradually pay fora complete comput- 
er system to control plant operations. 



Eastern Connecticut 
SUte College 

Williamantic. CT 06266 

Ronald Stephens 

Plant Maintenance Engmeer 

(203) 456-2231 



Heating Systems ^ 

Boilers are shut down for one shift each day be- 
tween May and October (a penod of low de- 



Eastern lUinob University 


Water Systems 


Charleston. IL 61920 




M.D. Ignazito 


Installing electric valves to control flushing cy - 


Assistant Director. 


cles in urinals reduces the water used by 60 to 70 


Physical Plant 


percent. 


(217) 51*1-2178 





EdUon Community College 

Ft, Myers, R 33907 

Dr. James L. Newton 
Chairman. Science Division 
(813)481-2121 



Alternative Energy Sources 

An alternative energy class designed, built, and 
installed a wind-powered generator that pro- 
duces the lighting needed by the sciefice build- 

\n-tf 



mg 



Dr. James L. Newton 
Chairman. Sdence Division 
(813)481-2121 



Solar Education 

Projects for this course have produced a solar 
water heating system, a solar distillery^ an insu- 
lated bead wall, and a wind-powered generator 
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Contact Person 



Brief Description of Idea 
or Approach 



Univmity 

D^ytoiu Beach, FL 31204 

Fredrick H. Willems 
Director Physical Plant 
(904)252-5561 



Monitoring and Controls 



By assigning security officers to an "eneigy 
watch" as part of tdeir routiiw duty, th« univer- 
sity was able to control temperatures better for 
buildings unoccupied at rught. 



Erie Community College 
Orchard Park, NY 14127 
David K, Kowalczyk 
Dean of Finance 
<716) 648-5400 



Campuswide Eneigy Conservation 

A Comprehensive conservation pr^am altered 
lightrng, removed a wasteful manhole pump, 
and used time clocks to reduce night tempera- 
ture <^ buildings. 



Eureka Cotltge 

Euftka, tL 61530 

Dn Rudy Eichenbergcr 
Coordinator of Institutional 

Development 
(309)467-3721 



Campuswide Energy Conservation 

A campuswide program cut energy use by the 
colJege's gaining the cooperation of the mainte- 
nance staff , the faculty, and the students. 



Fitchbtirg SUtc College 
Fitchburg> MA 01420 

John Strohbeen 
Director, Physical PUnt 
<617) 345-2151 



Incentive Program 

Graphs and charts showing energy cuts are dis- 
tributed taculty, students, and maintenarKe 
staff to increase awareness of energy conserva- 
tion practices. 



FlagUr College 

St, Augustine. FL 32064 

Jack B, Lakes 

Director, business Services 

<904) 629-6481 



Water Systems 

The hot water supply is shut off from 9;00 a.m. 
to 5:00 p,m. This reduces the fuel needed to 
operate the boiler system and Conserves water. 



Florida Key* 


Information Sharing 


Community College 




Key West, FL 33040 




Beth B. Smith 


A non-credit course on alternative energy 


Director, Community 


sources provides instruction on how to apply 


Services 


Conservation techniques and on "how to make 


(305? 286-9081 


your own power, " 



Florida Memorial College 
Miami. FL 33054 
Burt Kniger 

Director of Development 
(305)625-4141 



ERLC 



Information Sharing 

The college uses a forum to inform students 
about energy savings possibilities expecting 
them to carry the message to the black com- 
munity through the 725 churches affiliated with 
the College. 
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*v Institution and Principal 
Contact Person 



Brief Description of idea 
or Approach 



Funaan Unlvmlty 
Cref nville; SC 2%13 

Phitl Simpson 
<da5) 294-3039 



Heating Systems ^ 

The university reduced heatmg cost* by install- 
mg a steam line (romii building requi ring' year- 
round heating to a building needing onjy partial 
and seasonal heating.^ ' 



CalUudct CoUc«f 

Washington. E>C 2O002 

J.H. Hull 

Assistant Director, 

Buildings and Ciounds 
(202)651-5230 

IRH-II 

Assistant Director. 

Buildings and Grounds 
(202)651-5230 



lighting Adaptations 

Th€ cost of tilting and conference room gl^re 
was reduced wh«n 12 prismatic lighting tubes 
'were re placed witlvpolanzcd iens l^mps. 

Monitoring and Controls 

Time clocks and temperature sensors control 
and reduce heating and cooling services during' 
penods of Jow occupancy and low need. 



Ceorgf Washington University 
Washington. E>C 20D52 

Robert F. Burch 
Director. Physical Plant 
(202)6^*o70a 

Robert F. Burch 
Director Physical Pbnt 
(202J 676-6700 



Monitori[\g and Controls 

Fuel oil was saved by reducing robm tempera- 
:ure5. installing new vahres. and monitoring out- 
side temperatures. 

Water Systems 

A process called reverse osmosis purifies w^ter 
ioT laboratory use by filtering it through sand 
carbon^ and membranes; t^t procew uses less 
energy than thedistillery method. 



Georgia Southern ColJegt 
Statesboro. GA 30456 

Hugh R. Hagin 
Chief Engineer 
(912)651*5558 



Ca mpuswide Energy Conservation 

The college has taken steps each year since 1972 
to reduce -overall consumption of ^efgy with* 
out causing discomfort to building occupants. 



Couchvr College 
Towson, MD 21204 

A Richard Mclntyre 
Director Physical Plant 
(301)825-3300 



Heating Systems 

Installing an individual boiler to heat the swim- 
ming pool was cheaper than the room*h.'at re* 
covery method previously used. 
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Contact Person 



Brief Description of Idea 
or Approacli 



Governor* State University 
P;irk Forest SouiK II 60466 

Dr Ehzabeti^A Hagens 

Professor 
^(312) 534-5000 

loan LewfcS 
Coordinator. 

6ne:t5>' Group 
012)534-5000 



Information 5i^a"ng 

The Midwest Energy Alternative Network pro- 
vides energy conservation information and prac- 
ttcai advice to participants to convince tiwm 
that energy savings are possible. 

Lighting Adaptations 

The antverstty uses low pressure sodium bulbs 
in tile outdoor fixtures and long-lasting (luores^ 
cent tubes in inside fixtures to reduce tiie con- 
sumption of electricity. 



Graceiand Cc^^ege 
LamomH lA 50140 

N lames Weate 
Associate Director ot Plant 
(5l5)764'33U 



Wi ndo w M odif ica t ion s 

Remodeling old buildings (so tiiat ti^y iiave 
smaller windows and more masonry) reduces 
tiw amount of iieat lost during tiie winter 
tiirough iYk old windows. 



/Sreen Mountain College 
Poultney. VT O57o4 

Robert Kittle 
Dean 

;e02) 287^9313 

Robert W Kittk 
Dean 

(e02)287-o3l3 



Heating Systems 

Pipes and valves connecting a building to the 
central boiler.plant eliminates tiw need for a new 
and sepa;^ate iteating system for ihsi building. 

Heating Systems 

Using electric heaters to provide hot water and 
steam to the kitchen during the summer is 
cheaper titan using the regular boilers for this 
purpose. 



GuiliorJ College 

Creensboro. 27410 

Dave Ovtens 
Publications Dir(*ttt>r 
. (010^292 5511 



Conservation in Design and Planning 

The college designed a new neldhouse with 
many energy saving features, then leased tiw 
building to the local YMCA to assure maximum 
u^. 



Gulf Coast Community Colkge 
Panama Ciiv hL 32401 

Dr I t Baber 
At.st*cutc Dean 



AdmnistratKin 

A ctillege committee studying energy conserva- 
tion methods is educating the staff and is recom- 
iTkcndm^ adJiti<:>nal ways to cut energy use. 
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Institution and Principal Brief Description of Idea 
Contact ^fson or Approach 

GuK Coa&t Community CoUesf Commuter Conservation 
(continued) * 



Dr- Lewis E. B^ jer 


Eitergy consumption was cut when students and 


Associate Dean 


faculty went on a four-day week during the 


(904) 769-1551 


summer. 


Dr, Lewis Baber 


C ommu ter C onserva ti o n 


Associate Dean 




(904) 769-1551 


Registraton by telephone saves gasoline that 




would be u$ed by students driving to campus. 


ui. Lewis D4Per 


■"■ ^ " . 
Commuter C Onservation 


Associate Dean 




(904) 769-1551 


Commuting students are abJe to reduce gasoline 




consumption by taking courses offered on tele- 




vision. 


UT. Lewis t, oaoer 


1 f _ _ |-_-_-L ■_ 1 1 ^n-^P-lnrt- 

Enrormation onanng 


Associate Dean 




(904)769-1551 


The college sends iMormation on conservation 




to other institutions participating in statewide 


^ J 


forums onenergy savings. 




\A nni^nrmo ^ nrl inn Iridic 


Associate Dean 




(904) 769-1551 


The college found ways to cut energy use by in- 




stallir^ magnetic tape meters which give energy 




consumption readingsevery 15 minutes. 


Hahnemann Medical CoUcge 


Cooling Systems 


Philadelphia. PA 19102 




E.F. Pattdlo 


By using air handlers from old et^uipmentj a new 


Vice President, 


computerized energy management system was 


Central Services 


jble to match air conditioning with building 


(215)448-7692 


needs. 


Hamilton CoJJege 


Solar ^Liilding Design 


Clinton, NY miy 




JAV. Ring 


The college designed and constructed a solar 


Professor of Physics 


heated classroom that shows passive solar ener- 


(315)859-7510 


gy designscan work even m cold, cloudy north- 




ern areas of the country 
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Institution and Principal 
Contact Person 



Brief Description of Idea 
or Approach 



Harvard Univtnlty 
Boston, MA 02163 

Dr Robert Stob^ugh 
Professor, Business 

Administration 
(617)495-62% 



Infonruktion Sharing 

Energy Future {a book written for academicians, 
business executives, energy policy makers, and 
the general public) anal>'zes ^nd reviews the 
need for a national energy policy. 



Hobart Colkge 
Geneva. NV 14456 

lohn Bodnar 
Assistant Director, 

Student Activities 
(315)789-5500 



incentive Program 

A cash prize was awarded to one of the eight 
fraternity houses on campus showing the great- 
est savings in kilowatt Kours and gas Consump- 
tion during a two month contest. 



Hood CoUege 
Frederick. MD 21701 

Molly S. Bakli 
Director of FederaJ and 
Foundation Support 
(501)66^3131 



Conservation Design and Planning 

A council was appointed to coordinate with the 
n^uintenance staff and a consulting firm to insure 
that energy saving alterations and recommenda- 
tions served all campus needs. 



Horry <^eorgetown Technical 
College 

Conway- SC 29526 

H. Neyle Wilson 
Dean 

(803) 347-3186 



Energy Education 



The college offers a course in energy conserva- 
tion and management 



Howard University 
Washington. D.C 20059 

Chandler Bahn 
System Engmeer 
(202) 636-6217 



Computerized Energy Management 

Sophisticated computerised equipment monitors 
and controls the use of energy on the large cam- 
pus which has 3 variety of energy systems and 
equipment. 



Hunter College 
New Vork.NV 10021 

Professor Del ores Greenberg 
Director, Energy 
Policy Studies 
(212)570-5583 



Energy Education 

The college offers a course whtch examines the 
critical relationship between society and energy 
and describes a number of conservation 
metKods^ 



Illinois Wesleyan University 
Bloomingtonn It 61701 

Dr Robert S Eckley 

President 

(309) 556-3J5I 



SoJar Installation Variations 

Installations of solar screens on tKe southern ex- 
posure of a building reduces the heating and 
coolir^ Joad as well as providiryg a more even 
temperature within t^e buildmg. 
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Tabit A (contlnutd) The 497 Program ideas «nd lntK)¥«lfve AppfoacHes 



Institution and Principat 
Contact Person 



Brief Description of Idea 
or Approach 
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tndJjin HJIU Community College 
Ottumwa. lA 52501 

Carl Radosevtch 
Dean. Business Affairs 
(SIS) 682 



Commuter Conservation 



The campus went on a four*day wevk during the 
winter to save energy and. to reduce the amount 
of gasoline used by commuters. 



Indiana Univewity 
South Bend. IN 4661S 

Walton R Collins 
Assistant to the Chancellor 
<219)Z37'4345 



Energy Education 

The 'Energy for the Future^' programs are de- 
signed to train energy conservation technicians 
and to educate the public about national energy 
problems. 



Interanieflcan University 
Arecibo. Puerto Rico 

Neris B Reyes de Ruiz 
-Director. Department 
Oi Natural Saences 
(509)878^835 



Conservation Design and Manning 

A new building was constnided on a site that 
makes possible to the fullest extent the use of 
so)ar energy as well as natural lighting and v^^n^ 
tilation. 



Iowa State University 


Information Sharing 


Ames. (A 5O012 




William Zeller 


A week*l0ng seminar in ihe residence halls in- 


Coordinator. Residence Uie 


creased energy awareness amOnjj students. 


(S 15) 294-5440 




Laurent Hodges 


Solar Education 


Professor of Physics 




(515) 294-5440 


Students of physics and architecture are teamed 




up to design a solar home. 



Iowa Wesleyan College 
Mt. Pleasant, lA 52641 

I W, Van Winkle 
Vice President 
(319)3S5-eo>l 



Adminiiitrative 

To conserve energy and reduce costs, the college 
and the local public utility entered ii^to an ar* 
rangpinent which involved issuing municipal 
revenue bonds, extending a steam line, and in* 
stalling new boilers. 



Jefferson State Junior College 
Birmingham, At 352 IS 

fack Freeman 
Director- Physical plant 
(2051 853-1200 



Solar Building Design 

Solar panels provide enough heating and hot 
water in the Solar Agriculture Center to allow 
an oiMired burner to serve only as back-up 
equipment. 
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Tabit AlcofitlnMd) Th* 497 Pfogrim ktoftt «nd tonovatlv* ApprMCtiM 



Institution and Principal 
Contact Person 



Brief Description of idea 
or Approach 



Kingsborougli Community 
CoQegt 

Brooklyn, NV 11235 

Dr Ralph Edwards 
Dean 

(212) 934-5028 



Campuswide Energy Mana^ment 



The^hanges made include alterations in lighting; 
use of small heat pumps; conversion of the heat- 
ing plant; installation of storm windows; and 
use of a computerized energy management 
system. 



Ktrkwood Community College 
Cedar Rapids. lA 52406 

David Bunting 

Director. N on traditional 
Studies 

{319)39^-5512 



Commuter Conservation 

The "Energy Tcuay" program on television 
served seven crff -campus locations of thr college 
and reduced the cost of travel and gasoline for 
both faculty and students. 



Lafayette CoUege 


Lighting Adaptations 


Easton. PA 10042 




Donald Noblett 


Small capacitors were used in a new way to re- 


Vice President 


duce the energy consumed by HuorebCent lights, 


(215) 253^2dl 


a cheaper procedure than other commercial 




methods a vaibble^ 



Lake Erie College 
Painesville. OH 44077 

Charles E P^ Simmons 

President 

(216) 352-3361 



Adnunistrative 

The college leased gas well drilling rights to a 
utility company in an agreement giving the col- 
lege a percentage of the profits and an emer^ 
gency supply of natural gas. 



Charles E,P. Simmons 

President 

(216)352-3361 



Committer Conservation 

Tuition rebates go to students using a computer- 
ized car pooling syster^. Thb saves the gasoline 
that wcHild beusedby commutingstitdents. 



Lake Forest College 

lake Forest, tL 60045 
Gordon L. Kensgaard 
A dmi n istrat i ve Asa^istan t 
(312)234-3100. 



Lighting Adaptations 

By installing circle light fluorescent tubes the 
college saved ei ^tricity while still maintaining a 
good lighting lev J for study. 



LakcUnd Conununity CoH^e 
Mentor OH WoO 

HJ. Roseum 
Director, Physical Plant 
(216)951-1000 



Monitoringand Controls 

Ad}itstments and modifications in equipment 
have decreased the energy used on campus al* 
though space on campus has been expand«ld by 
41,000 square feet. 
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T«bl« A (contlniml) Ttit 497 Program Ideas and Innovative Approach^ ^ 



Institution and Principat 
Contact Person 



Brief Description of Idea 
or Approach 



Lane Community CoUcgf 

Bugwie, OR 97402 

Paul Colvin 
Director of Fadlities^ 
(503)747 4501 



lansing Community College 
Unsing, M[ 48901 

Thomas A- Peterson 
Factlittes Technician 
(517)373-7173 



Campuswide Energy Conservation 

By makmg small energy savings whenever pos- 
sible the college was able to install gradually a 
computerized energy management system^ a 
heat recovery process, and additional hot water 
tanks. 

Campuswide Energy Conservation 

The college took a holistic approach to campus 
energy problems, made conservation altera* 
tionSn hired an energy technician, and provided 
energy education to students. 



Lebanon Valley College 


Conservation Design and Plannir^ 


Annville, PA 17003 




Robert C.Riley 


Energy saving features were included in the new 


Vice President 


building plans before the college request^ed bids 


1717)367-4411 


tor construction. 



Lehigh University 
Bethlehem. PA 18015 
Anthony L Coralb 
Director of Physical 

Planning 
(215)361-3977 



Campuswide Energy Conservation 

The college hired a consult.ng engineer to direct 
a campuswide program for decreasing energy 
consumption. 



Lincoln tand Community 
G) I lege 

Spnngfield. IL 62708 

Dr Robert L. Poorman 

President 

(217)786-2273 



Campuswide Energy Conservation 



A 26*part energy conservation program at the 
college ram^ from physical plant alterations to 
the use of solar and wmd generating systems. 



Lincoln Memorial University 
Harrogate. TN 37752 

Frank W.Welch 

President 

(615)869-3611 



Alternative Energy Sources 

W;irm water from a nearby geotherma! spring is 
piped to the campus and because of its steady 
temperature co^ts less to heat and cool than tap 
water 



Loma Linda University 
Loma Linda, CA 92350 
John H. Kriley 
Administrator, 

Physical Plant 
(714)796-7311 



ERLC 



Campuswide Eitergy Conservation 

The corvservatiijn changes made in this compre- 
hensive program include better insulation^ cen- 
tralized controls, and the connection of a new 
power plant with an older plant. 
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Tibl* A ioontliHMd) Th* 497 Program idaas and 1nrH>vatlv« Approactws 



Institution and Principal 
Contact Person 



Brief Description of }dea 
or Approach 



LouisUna Sut« University 
Baton Roiigp. LA 70^93 

H.l. Collier 
Directon , 

Physical Plant 
(504)388-3186 



H.i. Collier 
Director^ 

Physical Plant 
(504)38^3186 

H I. C^er 
Director^ 

Physical Plant 
<5D4) 383-3186 



LoyoU College 
BaltjiTv>re. MD 21210 

Robert Sedivy 
Director^ Resource 

Management 
(301)323-1010 



Administrative 

Training three rnatntenance persons to do in* 
house boiler tune-ups and buy the necessary 
tools was cheaper than hiring outside contrac 
tors to tune up the campus' 52 boilers. 



Lighting Adaptations 

Fluorescent fixtures with a polarized tens have 
replaced costly lighting arrangements while stilt 
maintain ir^ desirable lighting levels, 

Reschedul ing Build ii^ Use 

Sixteen campus buildings are closed down after 
6:00 p.m.; night classes havfi been consolidated 
and are held in two buildings that must be in use 
during the evening> 

Heating Systems 

The gymnasium's old steam heating system was 
controlled by using a valve and a thermostat and 
operating the sy&tem with the new minicom- 
puter; costs minimal; savings substantial. 



LoyoU University 
New Orleans, LA 70118 

Manuel M. Vega 

Directon Physical Plant 

(50 4)865-2 257 

Manuel M. Vega 
Direcior. Physical Plant 
(504) 86S-22S7 



Computerized Energy Management 

Energy management wa^ computerized by usJing 
existir^ telephone lines without requirir^ addi- 
tional construction or modifications, ^ 

Solar HeatedWater 

A large open loop solar system provides all __ 
the hot water used by one dormitory. ^ 



LoyoU University of Chicago 
Chicago. It 60626 

Bernard M. Fleskoff 
Chairman. 

Energy Committee 
(312) 274-3000 



Information Sharing 

An Erwrgy Committee sponsors a series of 
fomms where educators meet to discuss energy 
conservation problems and share jdeas about 
solutions. 
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T«blt A (conUnu#d> The 497 Pragtm Ideas and Innovettve Appfoactws 



Institution and Principal 
Contact Person 



Brief Description of idea 
or Approach 



LoyoU University of ChioiSQ 
(continued) 

Bematxi M. Pleskoff 
Chaimtan, 

Energy Committee 
(312) 274-3000 ^ 

Earle W. Otto 
Superintendent ol Buildings 
(312) 274-3000 



Information Sharing 

"Crisis in Energy," a slide/tape program, drama- 
tizes to students, tlie faculty, and tlie communi- 
ty tiie seriousness o( the energy crisis. 



l,}gh ti ng Adapta t i ons 

Time clocks and switches control the lighting in 
the dining room which receives enough sunlight 
for most of itsneed^. 



Lyndon State College 
lyndonville. VT 05851 

Carl A.Pelzel 
Director Physical Plant 
(802) 626-9371 



Administrative 

An energy technician employed by this sniall 
college is able to perfonn many of the tasks han- 
dled by a computerized ntanagement system^ 
and to do them at a lowercost. 



Macatester College 

St. Paul, MN 55105 

lames D Rognile 
Director Physical Plant 
(612)647-6221 



Heating Systems 

The college closes the central power plant during 
the summer, using individual wa'er heaters for 
dormitory needs and a small boiler for the food 
service operation. 



Macon lunior College 

Macon. GA 3U "6 

Chnsty Bass 
Utility Technician 
(912)474^2700 



Monitoring and Controls 

Underground cables connect the energy systems 
m individual buildings with a central power 
plant control panel which cou^. J\s and monitors 
the energy consumption in each building. 



Maine Mariti^tie Academy 
Castine, ME 04421 

Donald Smal) 

Public Works Hnginevr 

(207)326^311 



Conservation Design arni Planning 

Energy saving ideas were included in the plans 
for a new library wing and were inexpensive to 
add to the entire building durmg the new con- 
struction. 



ManhatUnvtlle College 
Purchase. NY 10577 

Paul R. Foley 
Purchasing Ageut 
(914) 946-9600 



Commuter Conservation 

Carpcoling and s four-day academic week dur- 
ing the sumnieT reduce gasoline used by com- 
mutii^ students and cut the amount of elec- 
tricity used by the college. 
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Tibit A (cofttlnu«cQ Tb* 497 Program hteas and Innovativa Approactm 



In^tlttttton and PrinciDal 


Rrlpf Dp^crintion of IHoa 






Maricopi County 


Computerized Energy Management 


Community College 








Paul Polen 


A computerized energy management system will 


raciitiics iviaEiager 


jjso serve as a student (laining laooraiory in re- 


(602)244*8355 


(rigeratton and solar energy. 


M^ucttc UitivCTsity 


Heating Systems 


iVIIIWnuKvcA VVI OiK^n 




CJyde Ryner 


An alternating cycle (an system tn the library 




solves a heat distribution problem and reduces 


(414)224-7335 


ener&v ^nd fuel rcKt^ 


Mars Hilt College 


Campuswide Energy Conservation 


KA-irn^ Hill Nk^ 7^7^ 




Fred Bentley 


A comprehensive five*step plan will ^adually 


President 


renovate a heatmg system that is now wasting 


(704)6»Q-n41 


energy. 



Martin Community College 
Williamston, NC 27092 
James Jenkins 
Research- Develop ment 

Officer 
(919) 792-1521 



Information Sharing 

The college holds workshops for high school 
teachers on the use of energy, and alternative 
sohjtioTis to energy problems. 



Mary Baldwin College 
Staunton, VA 24401 

Or Virginia L. Lester 

President 

(703^ 895-0311 



(Rescheduling Building Use 

By shifting its interim session from January to 
May the college reduces its operating expenses 
by $975 for each day of the session. 



McHenry Cditnty College 
Crystal lake^ IL 6i&014 

Deborah Lee Welch 
Student Activities , 

Coordinator 
(815)455-3700 



information Sharing 

The college holds energy awareness workshops 
for students and the community and promotes 
the use of carpooting. 



McNeese State University 
Lake Charles, LA 70609 

Paul B Ritter 
Director of Facilities 
018)478^2360 



Conservation Design and Planning 

By writing specifications and requesting bids 
based on actual energy problems, the university 
installed a commercial computerised system 
altereti especially to meet i^s needs. 
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Tabb A (contlnMd) Tht 4S7 Program Kteas and Innovitlvt Approaches 



Institution and Principal 
Contact Person 



Brief Description of Idea 
or Approach 



Memphis Sute University 
Memphis. TN 36152 

James Heliums 
Energy Manager 
(901)454-2075 ^ 



Fred Swift 
Associate Dean- 

Engtneenrg 
{901)454-2171 



Chris Ramsay 
Energy Coordinator 
(901)454-2411 



Steve Scesa 
Associate Professor 
(901)454-2173 



James E. Heliums 
Energy Manager 
(901)454-2075 



Dr. D.W, Jones 
Director Center for 

Nuclear Studies 
(901)454-2687 



James E. Heliums 
Energy Manager 
(901)454-2075 



Adrr^inistrative 

An energy audit on each major *niilding showed 
where energy was being wasted. The cost of 
changes made have energy savings payback 
of under two years. 



Administrative 



The university concluded from a research proj- 
ect that an electronic kilowatt meter which pro- 
vides <iaily calculations on energy use and costs 
has marketing possibilities. 

Computerized Energy Management 

A computerized system provides energy nian- 
agement, preventive maintenanCf^y and better 
use of facilities. 

Energy Education 

A project in a technical course fcr engineering 
seniors and graduate s,udents requires recom- 
rr.^Mdat ions on how to save eneit^yif* an existing 
building. 



Heating Systems 



By using a number of gas water heaters and 
small steam boilers, the university is able to 
close down the main boiler operations dunng 
t he summer - 

Information Sharing 

The university's eneigy office helps homeowners 
and builders plan energy-efficient homes by 
publishinga manual with technicalinfonnation, 
names of suppliers, and sources of labo. 

Sotar Installation Variations 

To protect valuable lit-ary collections, an eco- 
nomical process usmg *^ar energy and chemi- 
cals dehumidifies the t>efore it enters the lav^r 
library heating system. 
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TiMi A (contlnuwt) Vm 497 RroQram Man and lnnov«tlv« Approachit 



Institution ami Principal Brief Description of idea 
Contact Person or Approach 





Solar Installation Variations 


t ntniiii m t f ^(^/iltpA^ 




Trenton. 08690 




Robert W. Duncan 


A trackmg solar furnace will be constructed by 


Associate Pfofessor 


students; the costs are being covered by , the stu' 


{609) 58tr4SO0 


^nts' engineering cliib^ 


Mercy LoIk^ ot UeiTOii 


A 1 tentative Energy Sources 






Alice ndgprty 


Two~thiras o( the colleges new heaith and 


AjdOci^te Oirector of 


science buildiitg \% being constructed below 


Cotlece Relations 


ground in order to tjse the soil pis a natural in-* 


(517)592*6080 


sulating material 


fc J ^ -— 11—-.- -.- 

Memti college 


Administrative 






Suzanne Dye 


The college uses ^ consulting engineering firm 


Business Officer 


to recommend energy $aving3 opportunities that 


(415) 5M'49n 


wilJ k^ficp operating expenses within the budget. 




Information Sharing 


Community College 




Miami. R 





]. Terence Kelly The college proyides a directory, a site, and the 

Vice President for Education equipment needed to enable the faculty andstu* 
ijO 5) 596-1345 dents to test conservation ideas in an environ- 

mental demonstration center* 



Middle Tennessee 
St^te University 
Murfreesboro. TN 57132 
D.H. Cnibbs 

Chairman, Energy Council 
(615)598-2706 

), Gray Padfield 
Director 

Ehergy Management 
(615)598-2411 



I. Cray Padfield 
Director, 

Energy Management 
(615)598-2411 



Administrative 



An energy council with representatives from 
academic departments coordinates conservation 
efforts. 



Administrative 

Head -residents in dormitories meet with energy 
management and maintenance s^aH each season 
Xo learn about the energy systems and conserva' 
tion possibilities in their buildings. 

Administraiive t,— ^ 

An energy management coordinator was hired 
to be responsible for aJI campus energy conser* 
vation operations* procedures, analyses, and 
energy consumption records- 
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Institution and Principai 
Contact Person 



Brief Description of Idea 
or Approach 



SUte Univcnity 
(continued) 

]. Gray Padficld 

Energy Manage ^nt 
(615)d9S^2411 



Administrative 



AU maintenance personnel meet monthly with a 
conservation task force to discuss adjustments 
and recommendations as well as the success of 
past conservation efforts 



J, Gray Padfield 
Director 

Enerigy Management 
(615) 698-2411 



Conservation Design and Planning 

The Director of Energy Management serves as a 
conservation consultant in the design and plan- 
ning of buildings constructed^ added to. or 
modified. 



EaH Keese 
Director of 

Continuing Education 
(615) a9a-2462 



Information Sharing 

The university used funds from a ^search grant 
to test the effectiveness of various energy saving 
devices. 



Earl Keese 
Director of 

Continuing Education 
(615) a9a-2462 



Information Sharing 

A symposium sponsored by the university 
brought together architects, industrialists, and 
businessmen for an exchange of energy saving 
information. 



Eail Keese 
Director of 

Continuing Education 
(615) a9a-2462 



Inf orma t ion Sha ri ng 

Managers and owners of small bustrtesses are 
trained in a founday seminar ofganized by the 
university to perfonn their own energy audits. 



Eail Keese 
Director of 

Continuing Education 
(615)d9a-2462 



Information Sharing 

At three cor^erences oi^nized by the univer- 
sity^ local officials and other members of the 
public received information on how to fonn ^ 
statewide energy conservation network. 



J, Gray Padfield 
Director, 

Energy Management 
(615) 69<^-241l 



Lighting Adaptations 

During a routine replacement of lightbulbs in 
exit signs, the maintenance staff used lower 
wattage bulbs in place of 75-ivatt bulbs. 
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TaMt A (continuMO Tht m Progfam Mas and Innoratlv* Approach— 



Institution and Principal 
Contact Person 



Brief Description of Idea 
or Approach 



St«t« Univcnity 
(continued) 

J, Cray Padfj^ld 
Director^ 
Energy M»taKem«nt 



Monitoring and Controls 



Faculty and students infonn the maintenance 
staff about any temperature changes tn buildings 
recently fitted with energy saving adjustments. 



Earl Keese 
Director o( 

Continuing Education 
(615)8^2462 



Solar Inforrnation Sharing 

A short course provides present and prospective 
home owners with infcmation on solar enetgy 
and Conservation techn; ^es. 



Ear] Keese 
Director of 

Continuing Education 
(615) 898*2462 



Solar Inforrnation Sharing 

A^workshop provides laboratory experience to 
teach students the design, planning, and opera- 
tion of a solar gJten house. 



EariKeese 
Director of 

Co nti nu ing Edu cat ion 
(615)898-2462 



Solar Information Shanng 

Successful participants in a workshop will be 
certified to install solar water heating systems in 
compliance with Tennessee Valley Authority 
regulations. 



}, Gray Padfield 
Director. 

Energy Management 
(615) 898-2411 



Ventilation 

Time clocks controlling fan start-and-stop oper- 
ations were installed in buildings not included in 
the univtfsity's central control system. 



ivi:4aic!ntry CoUcgf 
Middiebury.VT 05753 

Russell V leng 
Dean of Sciences 
(802) 388-7964 



Administrative 

The college won an appeal to the state to niain- 
tain its utility rates when the electric company 
revised its rates to penalize the college for in- 
stalling its own electrical generating system. 



Rus^etl I leng 
Dean of Sciences 
(802) 388-7964 



Administrative 

Physical plant staff meets with faculty and staff 
to explain and exchange information on energy 
systemr and conservation potential to help solve 
building temperature problems. 



91 



95 



TM% A (contlmitd>^lht 497 Piogram Idtts and Iwwfthrt Approach** 



Institution and Principal 
Contact Person 




Brief Description of Idea 
or Approach 



Russfll I. Leng 
oi Science 
)3d8-7964 

RusseJl J. Leng 
Dean of Sciences 



RusseJl I. Ung 
Dean of Sciences 
im) 3^7964 



RusselJ J. Leng 
Dean o( Sciences 
(8 >2) 388-7964 



Russell I, Leng 
Dean of Sciences 
(802)386-7964 



Russetl I Leng 
Dean oi Sciences 
1802)388-7964 



Admintstrative 

The entire campus restncted its electncaJ use 
dunng the week in which the electric company 
based its set monthly service fee for the whoJe 
year. 

Administrative 

The college insulated its faculty hou^ir.^. and 
covered the costs of converting the heating sys- 
tem to bumtng wood if fiQilfy members paid 
for woodbtimingstoves. 

Campuswide Ensrgy Conservation 

JnsuJation, fans, timedodcs. and tim^ heating 
cycles are part of many small but tmi>ortant con* 
servation adjustments in this comprehensive 
p rogiam. 

Heat R*covery 

A 'heat sink" cools and heats a building by first 
removing buiJding heat with circulating water 
and then storing it below the building at a warm 
temperature until needed for heating. 

Incentive Program * 

An energy promotional copncil develops meth- 
ods of increasing conservation awareness and in- 
centives within the campuscommunity, 

— — — — -I — ■ y 

Power Plant Conversion 




MillersvUte State College 
MiUersvilk PA 17551 

Charles Robie 
Superintendent of 

Maintenance 
<717) 872-5411 



Monitoring and Controls 



Valves on hot water heaters increase the hot 
water supply while the computerized system 
controls the availability of hot water and the 
electricity used to heat it^ 
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Tablt'A tcont^McO Th« 4R7 Pragiwn tdeat md |n<K>vatfve Appfoacbas 



Institution and' Principal 
• Contact Person 



Brief pescription of Idea 
or Approach 



Missiasippi County 
Community CoU«g« 

Harry V, Smith 

President 

(501)762-1020 



Solar: UseofPhotovi>ttaic5 



A 5oUr photovolj^aic system will collect sunlight 
in 5olar cells and route it through a conditioning 
system to produce the electricity needed to meet 
the colleges entire energy needs. 



Missotui W«$tem State College 
St. Joseph, MO 64507 
• Uny W. Smith 

Director, Physical Plant 

(816)271-4417 



Ventilation 



A ceiling fanfand a duct system recirculate rising 
and wasted ^ot air and cut heating/osl5. 



Mohawk Valley 
Community College 
CJtlca, NY 13501 

Malcolm A. McNall 
Director Physical Plant 
(315) 792-5435 



Lighting Adaptations 



4 

The college installed wireless remo teuton trol 
units which are ^ costly than wall switches 
artd provide local control <^0^tir^ previously 
controllable only at thf fnain power center 



MotttcUir State College 
Upper Montr^air, Nj 07043 

JeiotTie R, Quinn 
Director of Planning 
(201)893-4323 

Harrison Goodall 
V Assistant Professor 
<201) ^3-4161 



Conservation D^jgn and Planning 

A team of architects, engineers, and college staff 
included solar energy, special window installa* 
tions, and a computerized system in the design 
of a new energy 'efficient dormitory. 



Energy Education ^ 

Courses on residential energy conservation and 
alternative eneigy conve^ion systems are of- 
fered thi^ough the Industrial Education and 
Technology departments. 



Montgomery College 
Rockville, MD 20850 

Willard L Meigs 
Operations Engineer 
^ (301)279-5364 ' 

Willard L. Meigs 
Operations Engineer 
(301)279-5364 



Lighting ^Adaptations 

Electricity use waVcut when incandescent light 
fixtures were replaced with low pressure sodium 
light fixtures. " 

Lighting Adaptations 

The total number of lighting fixtures planned for 
a new building was cut in half by using sodium 
pressure fixtures in the design: they shed more 
ligHt and use less enei>;y. 
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Tabtt A (contliHwcQ ^ 487 Ffoofim tdw^ and Irniovi^ Approaehts 



Institution and PiinQipal 
Contact Person 



Brief Description of Idea 
* or Approach 



Montgomery College 



Wiltaid L, Meigs 
Operations Engineer 
(301)27^5364 



Lightiivg Adaptations 

Electricity ^yas reduced and noise eliminated 
when nvercury v^por lights in a lecture room 
were replaced with fluorescent lamps. 



More hewl Sute University 
Morehead. KY 40351 

Dr, leny Howell, Ir^ 
Director Center for 
Environmental Studies 



Administrative r ^ 

A campus conservation committee nude a 
building-by-building, survey, performed audits, 
and created a long- and short-term policy on ob- 
taining grants and adding education prograq;^. 



Dr, Jerry Howell )r, 
^Director/ Center for 
* Environmental Studies 
(606)7a^3328 



Energ)r Education 

The university's comprehensive energy educa- 
tion t>rograin includes energy audit training, 
alternative eneigy production, and seminars for 
homc£>wners and developers. 



Morton CoUege 
Cicero. IL 60650 ^ 

Donald DeBiase 
Director, Physical Plant 
Iil2)656-fl000 



Rescheduling fiuildi^ Use 

Costs to cool buildings are cut by rescheduling 
all summer classes to the evening, using a four- 
daynveek, and by con^Iidating all classes and 
cooling needs in^} one am, * 



Mount Holyoke College 
Sou^i Hadley, MA 01075 

William F^am 
HeatiKg Engineei 
(413)535-2369 



, Heat Recovery 

Heat normally wasted through two manholes 
used (or venting an underground steam system 
,U recovered and used to heat the campus green- 
house. 



Mount Marty College 
Yankton, SO 57073 

Sister Marie Helene Werdel 
Director Plant 0perati6n^ 
(605)668-1500 

Sister Marie Helene Werdel 
Director Plant Operations 
(605)666-1500 



Ughtirig Adaptations 

Electncity was reduced when incandescent lights 
were replaced and the number of lights used was 
reduced, * _ 

MonitoringaijdControls ^ ' ^ 

Costs of heating the campus'werc reduced by in- 
stalling thermostats and heat monitoring de- 
vices, disconnecting radiators, and closing ex* 
haust vents. 



Tabto A (oofittnutcQ Tlw 497 Prognm tdm and tnncwativt Appfoachas 



institution and Principal 
Contact Person 



0 Brief Description of Idea 
or Approach 



Mount Marty College 
'(continued) 

Sister Marie Hetene Werdel 
Director^ Plant Operations 
(605)668-1500 



RescheduIingBtiilclingUse ' 

Energy savings during a Christmas vacation 
^^htftdown were made possible by consolidating 
all working staff into one area and asking them 
tosupply theirowi^ekctric space heaters. 

CtJkiputerized Enengy Management 

Electricity saved by adjustir^ the lighting and 
regulating the water temperature and voliime 
eventua^y led to the installation of a computer- 
ized energy management system. 



Ml San Aptonio College 
Walnut, CA ^789 

Virgil Famsworth 
Supervisor, Physical PUnt 
(714)594-5611 



NavaiTo College 
Cofsicana, TX 75110 

Charles C, Orsak, ]r. 
Assistant Dean 
(214) 874^1 



Charles G, OrsaL Jr- 
Assistant Dean 
(214)574-6501 



Chirles G, OrsaL jr. 
Assistant' Dean 
(214) 574-6501 



Charles G. Or^LJr, 
Assistant Dean 
(214)674-6501 



Charles G. OrsaL Jr, 
Assistant Dean 
(214)874-6501 



Administrative 

The college considered adding solar education 
programs and conducted a study analyzing the 
niarl:et for solar installations and the skills re^ 
quired of solar techt^icians. 



Administrative ^ 

A feasibility study was cdnduct^d to develop a 
soiar energy education currtoilum that would 
tr ain technicians m all phases of solarenergy. 

Administrative 

An energy audit examined the original *design, 
plan, and layout of three campus buildings to 
develop the most^ appropriate conservation 
measures. 



Administrative 

The college contracted with a maintenance com- 
pany to do a complete campus conservation 
overhaul that included demolition of two build- 
ings. 



Alternative Energy Source 

A geothermal wdl Supplies a local hospifal and 
the college with hot water and partial space 
heating. 
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TaMAtcortUnutd) The 497 Piogiim NIMS and fomrative Appioictm 



Institution and Principal 
Contact Person 



Brief Description of Idea 
or Approach 



Charles C, Orsak* Jr 
Assistant Dedn 



Hnergy Educdtion 

An curncdium in €nei:^ conserva- 

tion provides training at the secondary voca- 
tional and adult continuing education levelsr 



^ Charles Oi^k. Jr 
Assistant Dean 



Hnergy Education 

A certification program trains mechanics and in- 
stallers to work with conventional solar 
systems. 



Charles COrsak, ]r 
Assistant Dean 
(214)374-6501 



inlormation Sharing 

A thieeM^ay workshop provides ""hands on"' 
training in the use of solar powered stills tfiat 
produce alcohol fuel from grain. 



Charles G, Orsak, Jr. 
Assistant Dean 
(214)674-6501 



Rescheduling BuildingUse ^ 

Energy costs were saved and academic priorities 
maintained when students and staff were re- 
Kheduled on a 4/40 plan, or 40 hours v^ithin 
Jour days. 



Charles G/Orsak, Jr. 
Assistant Dean 
(214)374-6501 



Solar Building Design 

A solar lecture/laboratory Ucility with outdoor 
space for collectors and storage of solar Energy 
provides "hands on" ex|4rience as part of the 
colleg^e's solar energy education curncutum. 



Charles G, Orsak Jr, 
Assistant Dean 
(214) 874-6501 



Solar Education 

A course provides training for solar technicians 
and leads to an Associate of Applied Science 
degree in Solar Technology, 



Charles G, Orsak. Jr 
Assistant Dean \ 
(214)*e74'6501 



Solar Heated Water 

Three banks of 24 solar collectors provide 
enough hot water for one large canjpus dormi- 
tory. 



uc 



96 



Tibto A (DontlnuM9 Tht 497 Piogram Idm and Innovatlva Appfoaches 



Institution and erincipat 
Contact Pei?on 



Brief Description of Idea 
or Approach 



Na2ar«tM Bible College 

.Colorado-Springs, CO 60935 
Wesley A, Taylor 
Business Manager 
(303)596^110 



Administrative 

'An energy audit conducted by a consulting firm 
was the basis for major conservation alterations 
and adjusttnents that more than paid for die 
costs the consultation. " ^ 



New Mexico HighUnds / 
University 

las Vegas, NM 87701 

Dr, Orval pL,Hughes 
Project Director, 

Energy Education 
(505)425-7511 



Energy Education 

* A Jte^her training program provid^ ccnserva- 
* tion workshops-*and follow-up assistance to 
gt'ade school and junior high school teachers. 



N<w Mexico State Utiiversity 
Us Cruces, NM 86003 

Richard A, MacRone 
Systems Analyst , 
(505)646-3021 



Monitoring and Controls 

Outdoor atr temperature Meters save energy 
costs by determining when incomingair needs to 
be pne-heated or chilled before it cirtnlates to 
removefumes from thechemistry building. 



New Me)dco State University- 
Grants Branch 
Grants, NM 67020 

Jonette Balnter 
Coordinator, 
Energy Information^ 
" (505)267-7964 



Incentive Program 



Newspaper articles, films, and the school curric- 
ulum promote walking and bicyding'tn an at- 
tempt to discourage excessive driving by stu- 
dents^ 



Jopette Balmer 
Coordinator, - 

Energy Information 
(505)267-7984 



Information Sharing ^ * ^ 

Students, the community, and speakers from 
' utility coinp^n^' conservation oijganizations, 

and planners participated in a l2-weeK course 
, examining energy issues. 



Jonette R Ballmer 
Coordinator, 

Energy Infdtnation 
(505)267-7984 



Solar Information Sharing 

* 

A one-time four-evening dass on solar energy 
and its practical application was held in response 
to contftjuous requests from students and the 
local c<*minunity. 



ERIC 



New York Institute 

of Technology 

Old Westbury, NY 11563 

Dr Gale Tenan Spak 
' Deputy Director, Center 
i for Energy PoKcy 
(516)686-7576 



Information Sharing 



A telephone 'energy hot line" provided specific 
affswers to questions and sent printed material 
as a follow-up service toNew York residents. 
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Tabit A (contlntMNiQ Tht 497 PtO0Ftm idtas «nd Innovatlw Appioachts 



Institution and Principal 
, Gontect Person 



Brief Description of idea 
or Approach 



Nkiiob College 

Dudley* MA qisTO 

Dr. Lowell C Smith 
(617)943-1560 



Campuswide Energy Conservation 



TKe collegft reduced Keating oil used by 27 per* 
Cent by' insulating all buildings, using tKerfnc>- 
stats, using energy saving showerheads, and 
res<^heduling classes. 



North CaroUiu State University 
Raleigh, NC 27650 

Charles C. B^swell 
E>irector, Physical plant 
*(919) 737^21«1 



Administrative- - - - ^ _ - 

'Before installing computerized control of its 
energy systems, the university tested the cost ef- 
fectiveness on a microprocessor leased to the 
computer science dqyartment. 



Charles C. Braswell 
Director, Physical Plant 
(919)737'21«1 



Incentive Program 

A two-year energy conservation program uses 'a^ 
multi^media japfA-oach to increase awareness and 
cut campus energy costs. 



North Dakota State School 
of Science 

Wahpeton. ND 58075 

Alvin C Eckre 
Director, Special Services 
(701) 671-2245 



Information Sharing 



Training and technical assistance in the safe pro* 
duction of alcohol fuels from grain ai:e prp- 
vwied to lo^aJ farmers. 



Alvin C Eckre 
Director, Special Services 
(701)671^2245 



Lighting /Adaptations ' 

Lighting standards were maintained and elec- 
tricity was saved when the college reduced its 
lightingby SOpercent. 



A'vin C Eckre 
Director, Special Services 
(701)671-2245 



Power Platit Conversion 

The 'Central oil burning heating pliint was 
reconstructed to bum the coa] widely available 
inNorthDakota. ^ ^ ^ 



Alvin C Eckre ^ 
Director,^ Special Services 
(701)m-2145 



Ventilation 

Steam heating costs ^ere reduced when thermo* 
stats were reset and the fresh air ventilating sys- 
tem was altered to ^ recirculated air'iti all 
classrooms ^nd laboratory buildings. 
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Table A (continiml) Thtf 497 program ideas and IrtnovalWe Approflches 



Institution and Principal^ 
Contact Person 



Brief Description of Idea 
or Approach 



^orth Dakota State Scfioot 

of ScUrlW , ^. ' J ^ 



^continutti) 

' Alvin Eckfe 

Dirtclor* Spetj>l Seryices 
. (701) 671-22^ 



Window Modifications 



Smaller double-glazed windows^eld ij^^ in' 
sulat^ panel replaced oId> poorly insulated 
windows and ended heating and cooling losses. 



Northern Ariiona^Jniverslty 



ft^ifiiversll 
Flagstaff. A2 66011 

« ■ r 

E,-HarHn StaiHs 
Vice President 
<602) 52^^151* 



Computerized Energy Management 

Centralizii\g all operations of a hot water heat- 
ing system by using a computer reduced ^n^rgy 
usebySOpercent. 



Northern Mich igi't University 
Marquette,. Ml 49855 

Michael G Hell man 
Associate Director, 

Physical Plant 
(906)227*2120 



Lighting Adaptations 

A 

Changing ftie lighting in the gymnasium and 
field house to metal halide and mercury vapor 
lamps cut the power usCtl, reduced maintenance 
costs^ and provided better visibility. 



Abertfcen, SD 57401 

Dr. Joseph N^cFadden 
, President? * 
(605)62?r2521 



Power Plant Contersifen 



Boilers were converted to burft waste cr^nkcase 
oil by installing a simple and inexpensive filter- 
ing system. 



Northtand College ^ 
AshUnd.Wl'548p6 

* Harvey B, Haukaas 
Director of Planning 
"(715)68^-45^1 



incentive Program ,^ 

The college reduced its overall energy* consum^S 
tion by offering a free party to the students In 
the dormitory having the lowest energy use/ 



Northwest MtssUsippi 
IJuttior CoQege 
Senatobia, MS 33668 

Henry B. Koon 
President 
(6(}1) 562-5262 



Solar: Use of^otovoltaics 



A solar photovoltaic system uses a back-up 
waste converting and burning system to serve all 
heating and electricity needs without using any 
•"Oil or natural gas, ^ 



Notre Dame ^oUeSe 
Manchester,'^ 03104 

Robert B**hopric , 
Superintendent of Plant 
(603)669-4295, 



Cooling Systems ^ 

The college reduced its water and sewage costs 
by replacing its wLter cooled refrigeration and 
' freezer compressors with an air cooled system. 
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Tibte A (contlnMd) Tht 487 Program IdMt and Irmovjitivt ApproacM* 



institution and l^rincipalt 
Cpntact Person 



BriefDescriptionbf Idea ' 
or Approach [ 



Olmlin CqU««c 



Heal Recoven^ 



Joseph Metro 
Manager of Buildings 
(216)775^34 



Instead ol tunnels (or steaniheating pipes betfig 
buried, they were insulated; as A result, normal 
ly wasted heat is refrovered and u$ed as part of 
theheatingsystem. 



Ohio SUte University 
Cojumbus, OH 43210 

, Dallas Sullivan 

Director o( Conservation 
(614)422-6240 ' , 



Cooling Systems 

Replacing a steam-run chiller in the pharmacy 
building with an electrical system did not inter- 
fere with temperature sensitive research pro- 
grants and cut costs of round-the-clock cooling. 



Dallas Sullivan 
Director of Conservation 
(614)422-6240 



Cooling Systems 

The installation of a dmall individual air condi- 
tioning unit eliminated the to run the large 
air cooling system round-the-clock to serve the 
efal 



tempefature needs of a small computer. 



Dallas Sullivan 
Director of Conservation 
(614)422-6240 



Ventilation 

After an energ^ study, the university found that 
enorgy cuts cpuld be made and govtmn^ent ven- 
tilation Ivgulations ihet by reducing the constant 
^ir^upply to laboratory buiklings. 



Oklahonu^Ute University 
Stillwater, OK 74078 - 

' Dr, Steve Marks 
Co- Director, 

Ener^ C<»nference 
(405)624-7015 



Energy Education ^ 

Sumnter inservice training for public school 
teachtrs and administrators gives them a better 
understanding of energy problems and helps 
theni develop energy curricula. 



Dr, E,F, Davidson 
Vjc^ President 
(405)624-5982 



Heat Reet^ery 

Installation of a heal recovery syst^ has solved 
*an ai^pressure balance problem^^heat from ex- 
haust air is captured and preconditions outside 
air entering two science buildings. 



Olivet College 

. Olivet, MI 49076 

Burton V. Swan 
Director Physical Plant 
(616)749-7649 



Information Sharing ^ 

A center Supported by contributions of tiiTfieand 
materials from faculty, staff, and students pro- 
vides the community with information and use- 
ful tips on energy conservation. 
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Tibl«A(oontMi«iMQ th#497 




It Md InnovitiM AppioftcttM 



Institution and Pi 
ContactWfson 



BriQf Description of Id^a 
or Approach 



Otiv«; 

Burton"VrSwan 
Director, Physical Plant 
'(616)749-7000 



Ventilation 

-Th? collegf t6t>k ^aSVanla^ " nalUf at gb^a"" 
weather and ventilation when buildU^g use was 
low by replacing sealed windows with operable 
windows. This cut costs^ * ' 



Alternative Energy Source 



Oregon Institute of Tedinology 

Klamath Falls, OR 97601 

^ John H. Smith ' ^^^iHjujdlngs on the campus are designed and 

' Assistant to th^President ^'constructed to use g€othermar1 heating from lo- 
(S03)Se2-623a calhotsprings.- 



Oregon Sta^t^veisity 
CorvaUkTDR 97331 

Clifford V^Smith 
Vice President 
(503)V54-2447 



Monitoring and Controls 

The temperature monitoring sy^^tem in a large 
if^search buitdinf^ ts set up to avoid the u$e of 
both the heating and the cooling system on the 
same day. 



Penn Valley Community College 

Kansacs City, MO 64111 

Kenneth Gillespie ^ ' 
Director, I*(iysical plant 
{^6)7S6-<K20 
1 



McKiitoring and Controls 

Energy cost's at the college were cut by 62 per- 
cent at virtually no cost by loWerii^ tempera- 
tures and by reducing lighting levels; the hours 
equipment operated^ and the fan speeds. ' ^ 



Pennsylvania State University 
University Park, PA 16802 

J. Carroll Dean^ 
Manager, Conservation 

Program 
(814)363-053$ 



incentive Program 

Students organized and monitored a ftve-week 
enefgy conseryation contest; 40 dormitories 
*were involved; cash awards were git^en to the 
topthreewtnner^. * 



Gary A. Shute 
Coordinator^ Br^ergy 

Extension 
tol4) 863-293^ 



Information Sharing 

Students designed energy education courses for 
the community in order io meet the requirement 
that they participate in community service prior 
to graduation. 



J. Canoll Dean* 
r'Manager Conservation 

Program 
{814)863-0538 



Light 1 ng Adapta t ions 

The university achieved a 42 percent cut in enei*^ 
gy used by lighting each area on the campus at 
thejevel needed for the task *o be carried on 
there. 
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Tabto A(cont)nim9 TTw 497 Proflwn ld#a» and InnoviUv* ApproachM 



Institution and Principal 
Contact Person 



Brief Description of Idea 
or Approach 



P<ttnsylvuiia Sutc lMv«fslty 
(conHnued) 

Manager, Cons^ation 
' Program 
(814>a63-053d 



Window ModUicatipns 

-'MlolVtip^'-stonn windows made^tkarvlnyl \Tr 
stalled Jnhouse raise inside temperatures by 25 
pe^ni and reduce energy loss by 26 percent. | 



PhOadetphia College ol Art 

Philadelphw, PA 19102 

Michael Levin 
Designer 
^ (215^3-3172 



Window Modifications 

An energy management class designed an inex- 
pensive insulated vertical blind which can re- 
duce the heat loss during the winter through the 
college's L200 windows. 



Pledntont TedinkaJ College 

Roxboro, NC 27573 

Thomas £, Garden 
Director, Industrial 
Technology 
, (919) 599^11S1 



Energy Education 

The college offers a three-year energy technol- 
ogy program on installation and maiAVtnance 
of energy systerns in both commercial and resi- 
dential buildings, i 



F^imaCommunlty; Collegf 
Tucson. AZ 65705 

Constance Howard 
Director, Community 

Services 
(602)084-6720 



' Solar Information Sharing 

The college ran a scries of training workshops 
that showed residents of the community how to 
build and install their own solar hot water coh 
lectors. 



Polytechnic insatute 
of New Vork 
Brooklyn. NY 11201 

Dr. Richard S. Thorsen 
Chairman' Energy 

Engineering Program 
(212)643-5044 



EnergflEducation 



The college offers a masters of science degree 
program accompanied by a certificate in ene'rgy 
engineering and policy. 



Post College 
Waterbury, CT\)670S 

Frank Gomes. Jr. 

Treasurer 

(203)755-0121' 



Building Insulation 

By covering the roofs of two buildings with a 
"trocol membrane" insulating and seaJing sys- 
tem, the college eliminated roof leaks and in- 
cre^jed heat retentioncapacity. 

Computerized Energy Management 



A micro-computer manages enet^, consump^ 
tion. using the steam plant as the center for 
climate control. 



Potsdam College of 
Arts and Science 
Potsdam, NY 13676 

Ronald )■ Scott 
Director. Physical Plant 
(315)263-2955 
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,TM* A (contlmiMl) Tht 437 Pfogrim (dm Mid tnnovitiv* Approtdm 



Institution and Principal 
Contact Person , 

PneMntadon College 
Aberdeen. SD 57401 ^ 
- ---PWcrPrWolf 

Director^ Physical Plant 
(605)225*0420 « 



Qrief Description of Idea 
or Approach 



Campuswide Energy Copservation * 

This college conserved. enerigy by caulking ivin- 
dows/ insulating pipes., rescheduling kitcheii' 
hours, and /educing room temperatures. 



Pre«tcnburg Community College 
PrestonbuTg. KV 41663 

Robert D. McAninch 
Associate Professor 

' ^ c ' 

Princeton University 
Princetofl, NI 08544 

Michael E. McKay 

Assistant Director. 
Construction 

t609) 452-3^ / 

Elmer W. Fry 
Manager Mechaivcal 

Engineering 
(60^)452-5472 



Campusivide Energy Conservation 

The college sgc^al of 30 percent energy reduction 
was surpassed by lowering overall temperatures, 
using space heaters, and reducing lighting. 



Computerized Energy Management 

The university installed a computer control sys- 
tem to monitor the energy elticiency of 40 build'^ 
ings. 

Heat Recovery 

By using the heat gjveo off by*^ computer sys- 
tem running 24 hours a day theuniveraty isable 
to heat the bufldmg and reduce the temperature 
oi the computer 



Ramapo College oi Neiv l^rsey 
Mahwah, NJ 07430 

Micbael R. Edelstein 
Assistant Professor 

of Psychology 
(201 > 825-2800 

William J. Makofske 
Professor of Physics 
' (201J 825-2800 



William I, Makofske 
Professor of Physics 
(201)825-2800 



[ 



Conservation Design and Planning - 

The college designed, a building for ecological 
■living ^hjch incorporated many conservatio^i 
andaltemativeenergy features. * ^ 

Energy Education 

The faculty desired an undergraduate curricu- 
lum which takes a cross-diKiplinary approach 
to the sociali political, scientific, and technical 
'aspects of the energy crists, ^ 

Information Sharing 

The alternate energy center conducts ivorkshops 
for the college family atKl the local community 
and carries on small scale research on reneivable 
and alternative energy sources. 
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T«bto A'fconUfHiM^ Tit* Program Iflus «nd (nnovtil 



AppfOicht t 



Institution and Principal 
Contact Person ^ 



' Brief Oescr|0fion of idea 
or Approach 



iUaupo CoUc^ of New I«n«y 

(continued) ^ 

/ Robert W.johroon 
Energy Officer 
(201)325-2800 



lighting AdapUlfons 

By.iiistall&)^i%hter street lights the college was ' 
able to remove all nearby sidewalk lights, cut; 
ting el^rical ccnsunipticn in half. 



iUiido1ph*Macon'Collcge 

Ashland VA 23005 

Dr. WiUUm P- Hesse 
Assistant Professor ' 
of Physics 



Administrative " - 

To increase student awareness of ttie> energy 
problem and to <)ualify for federal matching 
granlfHTuk the college appointed 21 studentsto 
conduct a thorough.campuswide energy audit. 



Rhode IsUnd Iiutior College 
Warwick, Rl 02S86 
Priscilla A. Ling 
Publi*: Relations Officer 
(401)825-2181 





Conservation Design and Planning 

A large seven^tory building, designed as a multt^ 
purpose cannpus, has the nnost efficient heating, 
p cooliri^ and lighting arrangements possible. 



Rlvter College 
Nashua, NH 03060 

Mrs, Tra^y Schier 
Ditector of Development 
(60:) 860-1311 



Campuswide Energy Conservation 

An energy audit on th^ campus resulted tn the 
development of a comprehensive energy conser^ 
vatioii program. 



Rockefeller Lbiiversity 

New York, NY 10021 
Thomas P. McCirmity 
Director, Physical Facilities 
(212)360-107? i ^ . 



Heat Recovery 

Coils installed in two major buildings recovered 
ef\Qtjgh Heat escaping from exhaust systems to 
heat the buildings during the winter. 



Rollins College 
Winter Park, a 32789 

Dr, Thomas D, Harblin 
Chairperson, Conservation 

Task Force 
(305)646-2000 



Administrative 

'A conservation task force develops and pro- 
motes plans to leduce energy waste and educates 
and motivates members of the college communis 
ty about conservation possibilities. 



Rosemont College 
Rpsemont. PA igoiO 

Alexander Spiro 
Business Manager 
(215)527-0200 



Power Plant Conversion 

This multi^bu tiding campus is converting it« 
filers from oil to natural gas as the main source 
of fuel with oilas backup. 
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Tibto A <contlnu«d) The 497 program Ideas and Initovalive Approaches 



Institution and Principal 
Contact Person 



Brief Description of idea 
or Approach 



^ut^rs University 

N€w Bninswiclci NJ 08903 

John Whyte 
Energy Manag^ement 

Hrgineer ' 
(201)932-2078 



Computerized Energy Manageinent 

A mini-computer monitors, analyzes, and con* 
trols energy consumption; it has reduced costs 
and eliminated the difficulty of running a mkn- 
ual mana^ment system. 



St, lohn's University 
Jamaica. NY 11439 

Henry Carattini 
Director 
(212)969H 




rations 



Light trig Adaptations 

Electric timing devices automatically cStttrol 
classroom lighting to conserve energy. 



SL^ggggXolkg<i- 
^WestHartford. CT 06117 

Sr. Claire Marfcham, Ph.D. 
Assistant Dean * 
(203)232-4541 



Energy Education 

The college staff developed an energy education 
program for the state's elementary schools. 



St. Mary* College 
Winona. MN 55967 

T J Tim PurchilL HI 
Director. College Relations 
(507) 452-4430 



Jncentive Program 

"Ernie Energy/' a penguir^ image, has been 
adopted as a motivator and educator on energy 
conservation and is used pn posters and meinCK 
randaand in newspaper articles. 



St, Mar/s College of California 
Moraga, CA 9^75 

Alan B. Holloway 
Vice President 
(415)376-4411 



Campuswfde Energy Conservation 

A campus energy audit by a Jocal utility com- 
pany triggered a comprehensive conservation 
and awareness program as well as a conserva- 
tion marketing research program at the cdlege. 



St. Mary's University 
San Antonio. TX 76284 

Sylvia McLaren 
Assistant Director 
f ublic Relations 
(512)436-3327 



Commuter Conservation 

In orXriosfitFw4hgircoi)cern about the nation's 
dependence on for^^g^^ar^}^•fil^^ts circulated a 
petition pledging signers to drive ^tve-^niles Iqps 
per week. 



St. Michael's College 

Winooski. VT 05404 
Edward I* Henry 
President 
^ (602)655-2000 




Rescheduling Bu ilding Use 

The Christmas vacation time for the college staff 
was lengthened to correspond with that of the 
students; then the campus was shut down for the 
^ entire period. ^ 
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TitMt A (ooatkiiMd) Hit 467 Pfogram Ideas «nd IniHkvatKfe Approaches 

* 4 



Institution and Principal 
Contact Person * 



Brief Description of idea 
or Approach 



Svi FiaiKiKO SUto Umvcrstty 
San Framrisco, CA 94132 

Leo Dunne 

'Manager Energy Resources 
(415)469-2469 



Heat Recovery 

A heat-reclaimii>g unit captures waste heat from 
Nkitchen stoves and uses it to heat the dining 
halL 



San Jose State University 
San Jose. CA 95192 

I. Handel Evans 
Associate Executive 
Vice President 
* <40») 277-2122 



Solar Gilding Design 

A new five-story library will use solar and natu- 
ral energy for 100 percent of its heating cooling, 
and ventilation needs with no backup system 
considered necessary. . 



Seattle PadHc University 
Seattle, WA 9B119 

Merlin P. Walsh 
Director. Physical Plant 
(206)281-2071 



Campuswide Energy Conservation 



J 



A comprehensive conservation plan reorganized 
the dormitory heating system, changed the ath- 
letic facility lighting, and installed solar panels 
to heat water. ' ^ 



Sierra Joint Community CoU^ 
Rocklin, CA 95677 

Ronald Bryant 
Facility Planning 
(916)6240533 



Administrative * 

An ei\.ergy committee developed a public energy 
education program, an energy monitoring sys^ 
tem, a technical audit, and an energy technician 
training program. 



' UUnd Mansuetti 
Program Development 
(916) 624^3333 



Energy Education 

This college offers a degree or certificate in tech- 
nical energy management as well as courses to 
upgrade the skills of energy technicians and to 
educate consumers on energy conservation- 



Skidmore CoUege 
Saratoga Springs, NY 12866 

Stephen F. Harran, Jr. ^ 
Director, Business 

Operations 
(518) 594-5000 



Power Plant Conversion 

The college develooed a way (or its heating 
plant to bum 100 fwrcent waste crai^case oil; 
this lowered fuel bills and removed a waste 
product and pollutant from the area. 



Solano Community 
College District 
Suisun Gi^, CA 94585 

Raymond E. 0$d^n 
Director, Operations 
(707) 864-7000 



Campuswide Energy C^servatio^ 



Great energy savings on campus were achieved 
by small steps such as lowering thermostats and 
lighting changing class schedules, and exploring 
alternative energy sources. 
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T«bl* A(DontfeHitd) The 497 Pfogf»m id§«s and Inoovathw Approaches 



Institution and Principal 
Contact Person 



Brief Description of idea 
or Approacli 



Southeastern Cottimimity 
College 

WhiteviUe, NC 28472 

WillamD.^SmaH 

Supenntendent 

(919)643-7141 



Mofiitonngand Controls^ 



The college cut energy costs t>y installing time 
clocks to run equipment more efficjedtly^ by re- 
ducing the heating within various building, and. 
by. reducing lighting. ^ ' 



Southeastern University 
Washington, DC 20024 

Aiidrew G. Neison. 
Dean 
' (202)4^162 



Eneigy Education 

The university offers a graduate degree program 
in energy management which concentrates on 
energy policy dectsion-making: 



Southern niinois Univervity 
Carbondale. IL 62901 

Thomas B. Engram 
Superintendent of Utilities 
(618)453-43^ 



Computerized Energy Management ' 

The university invested in a computer system in 
order to enable it to cut the demand for elec- 
tricity and to manage other consovation activi- 
ties as they developed. 



Southwest Texas State 
Uni verity 

San Marcos. TX 78666 
E.M. Fauver Jr 
Chairman^ 

Energy Committee 
(512) 245-2148 



Incentive Program 



A conservation public relations effort ii$es a 
poster and bumper sttcke. campaign^ an energy 
curriculum, and car pooling parking privileges 
to change attitudes to favor conservation' 



Southwestern at Memphis ' 
Men^his. TN 38112 

Thomas R. Kep|>le, Jr 

Director of 
Administrative Services^ 

(901)274-1800 



Incentive Program 

The program awarded the student government 
half o( each dollar ^ved by the practical appli- 
cation o( electricity conservation practices. 



Southwestern University 
Georgetown, TX 78626 

Robert J. Schwartz 
Comptroller 
(618) 45M371 



Computerized Energy Management 

A computer s>stem installed by the university 
controls gas and electric consumption efficiently 
and reduces costs without sacrificing comfort. 



Spokane Falls 
GomiQunity College 
Spokane. WA 99204 

Dr Ronald L. Needha^ 
Division Supervisor 
(509)456-2897 



Energy Education 

/ 

/ 

A two-day seminar on earth-shelterea buildings 
(^eloped such an interest that the college estab- 
hshed ^ program that runs over three-quarters of 
the year. 
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(conttnuwQ The 497 Program ideas and (niKnrattw^ApprOachts 



Institution and Principat 
Contact Person 



Brief Description of idea 
or Approach 



Spokane FaU» 
Community College 
(continued) 

Johnf4. Thompson 
DirecU^, 

leMiing^ R^o u rces 
(509)45^2360 " 



[nformation SKaring 



ThecoJIegecontdbuteda hvo-acre site to a com- 
munity project tKat used -donated plans and 
labor to build an energy-efficient home which 
now serves as an energy inf onmation centei^ 



Spring Garden College 
Chestnut Hill, PA 19118 

Kay Root 
. Assistant Director 

■ o( Development 
■ (215) 242-3700 ' 



Cony^uter Conservation 

The (our-day^vee^ schedule at this commuter 
college has cut the traveling expenses o( the stu- 
dents as well as reducing the college's operating 
costs. 



Kay Root " 
Assistant Director 
of Development 
'(215) 242-3700 



Energy Education 

The college offers two-?ear and four-year degri^ 
programs tn ^^rgy engineering and technology 
using mainly existing courses arranged to cover 
every possible angle of energy conservation. " 



Spring Hilt College 
Mobile, At 36606 

Jean Golden 
Director, 

Energy Conservation 
^205) 460-2250 



Cooling Systems 



An oversized compressor tVhich malfunctionetK 
often was replaced by a small more efficient 
unit that uses less than half the electricity and 
still services the building adequately. 



Jean Golden - ^ ' 
Director 

Energy Cor^servation 
(205) 460-2250 



Incentive Program 

A contest with a monetary award was designed 
to reduce student energy use and utility cost in 
dormitories. 



5UNY Agriculture and 
Technical College 
Alfr^, NY 14802 

, James E. H^es 
Principal Engineer 
1(607) 871-6373 



Window Modifications 



A special combination of insulating^materials ^ 
was designed into a panel that covers unneces^ 
sary windows aesthelkally and reduces heat 
loss. * ^ ' 



5UNY at Bfnghamton 
Binghamton. NY 13^1 

Edward J. Dcmske 
Vice President 
(607)798-2157 



Ventilation 

The ventilation in most buildings on the campus 
^yreduced by cutting the size of fan* motors 
and redirecting air flow with no reduction \ti 
comfort. 
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Institution and Principal 
Contact Person 



Brief description of Idea 
or Approach . 



SUNY at BrockpM , 

Vjce President 
(716)395-2129 



I 



Campuswide Energy Conservation 

An enerigyfinanagement system makes it possible 
(or a comprehensive c<tpservatian program to 
over^'Ofne the defictenci^ ot an aged and over- 
used physical plant. 



SUNY at Buffato-Amh 
Buffalo, NY 1426$ i 

Dean H. Freiicks' \ 
Director. Physical Plant 
(716)636-2025 



Building Insulation 

Insulation and sealing of open air spaces above 
the ceiiings^in a iarge dotmitory and classroom 
complex botli eliminated heating compl^nts and 
reduced heating costs. 



SUNY Ota Westbury 
Old Westbury. ^4Y 11568 

Edward A. Quinn 

Engineer 

(516)876-3302 



Heatjfig Systems 

The college rented two mobile boilers to pro- 
vide hot water and air cdnditjonlng for the cam- 
pus during the summer allowing the total heal- 
ing system to be shut down for repairs. 



Alternative Energy Source 



SUNY at Oswego 
Oswego, ^4Y 13126 

,^_^.^Rob€rt F. Bieling 
— J Assistant to the 
Vice President 
(315) 341-3202 



The institution ptans to experiment with wind- 
power generatiotif take water coolingi burning 
waste automotive oili and other alternative 
sources of energy. 



SUNY at Pittsburgh . 
Plattsburghl NY 12901 

B J. Ses^well ♦ 
^ Vice President 
(518)564^130 



Momtonng and Controls ^ 

The institution switched its air conditioning 
system from automatic to manual control so 
that air conditioning wasprovided only after the 
outdoor temperature stayed at TS^'F. for 48 
^hoifrs. 



SUNY at Stony Brook 
long Island, NV 11794 

Antoinette Bosco « 
Campus Relations Director 
(516) 246-3580 



Cooling Systems 

A number of cooling units on campus were elim- 
inated to ayoid^xcessive cooling. 



Incentive Prograin 



Stetson University • 
Deland* PL 32720 

Fred hirCooper 

Director Public Relations 

(904) 734-4121 



^ 'Turn On to Turn Off" incentive program 
tabulated the-number of appliances students 
owned educated them on the energy these used; 
and then conducted a conservation contest. 
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TiMt A (coittimiwO ttit 497 Program idtas and Innovathw ApprMdm 



Institution and Principal 
. Contact Person ^ 



Brief Description bf Idea 
or Approach < 



SttUon Univenity 
(continued) 

Fred H, Codper^ 

Director, Public Relations 

(9(H) 7344121 



I fK«ntive Program 

To increase student aware of energy prob- 
lems, the university was blacked out for dve 
hours for a candlelight dinner, aij^utdoor con- 
cert* and a discussion on conservation. 



SuWolk County 
Comnuimty College 
Selden. NY 11784 

}ohn C, Harrington 
^ ^ Administr^ve 
Vice Presidents 
(516)233-5196 ^ 



Solar Installation Variations 



By cdmtructir^ solar greenhouses on the top of 
outdoohsewase storage tanks* the college pro- 
vided winter healii>g for sewage as it was pro^ 
cessed at the treatment plant. 



Susquehanna Umvcrstty 
Selins^ove. PA 17B70 
David C, Henry 
Assistant Director 

Physical Plant 
(717)374-01* 



David C, Henry 
Assistant Director, 

Physical Plant 
(717)374-0101 



3avid C, Henry 
^ Director, 
Physi^Ms^nt 
(717)374-0101 



David C, Henry 
Assistant Director, 

Physical- Plant 
(717)374-01P1 



David C, Henry 
Assistant Director, 

Physical Plant 
(717)374-0101 



Administrative 

An ener^ task force studies energy problems 
and passes on to appropriate officials the best 
suggestions for conserving energy that il cm 
find. 




Compulerized Energy Management 

A central con^puter system is used to control 
and mc^itor a)l energy systems on the campus a$ 
well as thefire and security alarms. 



Lighting Adaptations 



About 760 fluorescent tubes were removed and 
380 ballasts were disconnected in order to 
Luc^^cessive lighting on the campus. 



Monitoring and Controls 

A weather man controller device uses outdoor 
temperatures as one factor in determining the 
setting of room temperatures in the dormitories, 

^ 



Ventilation 

Four ceiling fans were installed to circulate heat 
(fap^ed in high dining hall ceilmgs. 
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TaMtAtoofittnwcO th* 497 Progrem hk}** 6iKl Innovttthet Approacht* 



Institution and Principal 
Contact Person 



Brief Description of Idea 
^ or Approach 



TaftCoOt«r: 

Taft,CA 93268 
Dara Kennedy 
Spedftl Prefects 
'Coordinator 



In^nnaHon Shajoo^ 

The college conducts^ coucise /or community 
residents (mainly workers in nearby oil-fields) 
to increase tlTetr energy awareness ^ their ac^ 
quaintan<^ with fuel shortage problems. 



Talladega CoH^ 

Talladega. AL 35160 

Dr^ Vadiraja V. Murt^y 
Associate Professoi% 



Alternative Energy Sources 

A faculty member and a student are researching 
the possibilities of using the kudzu root tubeif^ as 
a source of alcohol production for gasohol. 



Taylor Utitvenity 
Upland, IN 46989 

Charles R, Newman 
Director , 

Service Op^tions 
(317)996-2751 



Heat Recovery 

The energy used in the dining hall was reduce^ 
by adjusting refrigeration compressors and using, 
hot kitdmi exhausts to pre^heat fresh air gping' 
into thedintng room. 



Charles R, Newman 
Director, 

Service Operations 
(317)998-2751 



Incent t ve Progra m , 

The "Kaptain kill-a-Watt'Mogo is the eneigy 
conservation super hero on campus and is i^ed 
on T-shirts, Ught switches^ memoranda, posters, 
and cartoons. 



Tompkins Cortland 
Community College 
Diyden, NY 13053 

Philip H. Donohue 

Director 
4 Buildings andCrounds 

(607)844-8211 



Window Modifications 



The college is^ u£ing part of its 33,000t^uare 
feet of wiindows as a laboratory to test five types 
of treatment for sjngle-pane glass windows that 
waste energy, « 



Triton College 
River Grove, IJt 60171 

Earl Cismesia 
Superintendent 
(312) 456-0300 



* Administrative^ 

* h 

A physical plant official fourKi that by convert- 
ing one small buikling to electric space heatings 
the entire campus coidd qualify for a special dis- 
count on electricity rates. 



Tufts University 
Med^ord, MA 02155 

Philip S trassburger 

Student 

(617)666-0926 



Administrative 

A team of engineering students trained to iden- 
tHy and analyze energy, use, mfsuse, and overuse 
on campus reports its findings to physical plant 
personnel. 
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TibI* A (cofitliuit(0 Tt)^ 497 Program Ideas and ImovatWa ApproacHea 



"Institution and Principal 
Contact Person 



Brief Description of Idea 
or Approach ' 



'Xooliitg Systems^' , 

By installing Independent chillers in the only two 
bulMings requiring yeat-round air conditioning, 
the Institute j^abi^^o shut down Us central chOl- 
Ing system periodically. 



Tuskegcc Institute 
Tuskeg«e Institute, Al 

George L. Howell, Jr. 
Assistant Director, 
Physical Plant 
' (205)727-6861 



UrUt^ States 

Air Force Academy 

USAF Academy, CO 80640 
Major Will Stackhouse 
Ass<>ciate Professor 
(303H72-2196 " 



Ventilation 



Heating costs are oit by increasing air circula- 
tion so as to distribute theair warmed by the sun 
in some P^fts of the buflding to areas that are in 
the shade. 



UittUd Naval Academy 

Annapolis, MD Z1402 

Dr. Michad H, McCormick 
Pf^>fessor 



(301)267-3673 



Alternative Enei^ Source 

Continued tests and experiments at the NavaT" 
Academy explore the possibility 9t4eVeIopitiga 
systemihat could useth^^etiefgy of ^ean waves 
to generate electricify7 



Dr, Clyde C- Richard 
Assistant Professor 
(301)247-3872' ^ 



Alternative Energy Source 

A senior engineering class spent a year research- 
ing the possibilities ol tappir%*the. energy q( 
ocean currents, . 



t)r. Arthur E. Bock 

Professor 

(301)267-3791 




Computerized Energy Mariagement 

The Naval Academy is using an enei^y-mon stor- 
ing computer system to keep energy costs under 
'control. ' 



Dr^ Robert Artigiani 
Assistant Professor 
(30]ir 2^7-3765 



V 



Energy Education 

A panel of professors from clifferent depart- 
ments of the Academy discusses in ^ multi* 
disciplinary energy course various aspects of 
energy conservation and policy. 



Robert W. Love, Jr. 
AssiT^'it Professor 
267-3301 




Energy Education 

f 

Naval histoiy and policy courses now include 
information on energy studies and data on the 
Navy's energy consumptlonir 
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T«bl« A (contlmMd) Tba 487 Pvogram Ideas and Innovitlva Approactfgs 




InstitMtion andFrincipat ' 
Cbntact Person 

United States Naval A^emy 
(continued) \ 

Dr. Richard Mati\ieu 
Director of 'Research \ 
: (301)^7:^504 



Brief Description of Idea 
gr Approach 



Energy Education 

^, 

Many recent prf^ects conducji^ by senior engi- 
neering stud^s lhat have focused on energy 
development ifeve t>een recognized by profe^ 
sional societies. 



Dr. Michael B\ McCormick 

ProfeSSsor 

(301)267-3873 



Energy Education ^ 

The requirements for an ocean engineering 
course include a course on five forms of energy 
found in the octan. . . 



Dr. Chih Wu 
Professor ^ 
(301)267-3186 



Energy Education 

Part of a computer course requires students to 
rtin a program showing world energy/coosump- 
tion and the depletion that is occurring in the re- 
mainirig supply of energy resources. 



, Dr< Chih Wu 
Professor 
(301)267-3186 



Energy Education^ 

Term papers for an energy conversion course 
have resulted in a good deal of followup re-^ 
search at the Naval Academy, ' 



LCDR Charles C. Failla 

Jr^tructor 

(301) 267-3582 



Dr. Ctk Wu 

Professor 

(301)267^3186 



Enei^ Education 

After simple and inexpensive alterations have 
been made", a heat balanced engine is able to 
double power output or <^t fuel consumption in 
half. 



Dr, Robert Artigiani 
•Assistant prof e^r 
(301) 267-3765 



Incentive Program , 

A visual device was designed to increase stud::^t 
awareness of the problem presented by the 
growirig consumption of the finite resources 
man p>ow depends on for energy. 

Information Sharing 

A campus television network periodically airs a 
series of^'Energy Minutes" to increase awareness 
and'^enerate discussion on the Navy's role, in 
energy use and development. 
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TabI* A (continual Itm 497 Progmm 1Mm$ and Innovatlva Approachas 



Institution and Principal 
Contact Person 



Brief Description of idea 
or Approach. 



United SUtts Naval Academy 
(continued) 



Dr Arth»jr 

Professor 

{301)267-3791 



Bock 



' InfonnaUon'SKanng 

A movie used in a required engineering course 
'xplains the implications of the ener^ crisis on 
"the Navy,, promotes conservation, and encour* 
ages>.search on altemativt fuel sources. 



Dr. Arthur 
Professor * 
{301)267-3791 



Bock Infonnation Sharing 

An energy study froup wocks through the var- 
ious media and classroom instruction to keep 
NavaJ Academy staff and students up to date on 
new intemaJ and worid energy deve]opme:^s. 



Dr. Richard D. Mathieu 
Director of Research 
(301)267-2504 



Infonnation Sharing 

Ertergy research papers are encouraged, are usei 
in devdopirv curriculum, are published in pro- 
fessional Journals, and are followed up with 
additional research. 



Dr Rocco M. Paone 
Professor ^ 
(301) 267-3476 



0 



It\forTiadon Sharing 

Guest speakers ^Jiscussjenergy and conservation 
ideas with faculty members and students during 
evening seminars. « 



Dr. Clyde C. Richard 
Assistant Professor 
(301)267-3^72 



PowerPIar^l Conversion ^ 

The Naval Academy designed a system which 
^hy using waste products as an alternative fuel 
^ve^oi! andsttll preserves the quality of the air. 



Unity College v 

Unity NfE 04965 ^ 
PanieTX). Rynbcrg 
E^TCTgy Conservation 
Coordmator 

* {207)94M131 



Administrative 

A parttime professor conducted an energy anaf 
ysis of ^1 campus buildings to pinpoint areas 
of energy lossior overuse. 



Daniel O, R)^berg, 
Energy Conservation 

Coordinator 
{207)948-3131 



Information Sharing 

Three-week "mini-courses" on energy topics in* 
dude exploring solar energy and tuning auto- 
mobile engines for fuel economy. 
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Tabto A (contlniMd) Tht 497 Prognm ld»a» and limovatW* AppmachM 



Institution and Principal 
Contact Person 



Brief Description of Idea 
or Approach 



Unity College 
(continued) 
' Daniel Rynberg 
Energy Conservation 

Coordinator 
(207)War3131 



PowerPUntConversioa 

Installing a wood-fired heating system operated 
by woric study stadents to replace the old fud oil 
system reduced energy costs and used a local 
fuel supply that was abundant and cheap. 



Daniel Rynberg 
Energy Conservation 

Coordinator 
(207)948-3131 , * 



Water Systems^ * 

Installing low-cost "water $aver^ discs ^ faucets 
and showerheads has cut hot water consump- 
tion by 58 percent. 



Unlvefsity for Man 
at Kansas State 
Manhattan. KS 6650^ 

Douglas Walter 
Solar Energy Specialist 
(913)53^5866 ^ 



-Building Insulation 



When the university purchased^ old (rame' 
building for office space^ the state inflated the 
building t^ cut heat loss and added solar equip- 
ment to provide additional heat. 



CiaryCoates 
Director, UFM 

Technology Program 
(913)532-5866 



Information Sharing 

The university uses its combination solar green- 
house and community center to educate the 
public in energy conservation and alternative 
energy sources. 



Gary Coates 
Director. UFM 

Technology Program 
(913)53^5866 



Information Sharing 

A free univeisity organization, using federal and 
state funds with mtniinal tuition fees, teaches 
non'traditional sttidents to utilize simple conser 
' vation measures in their homes. 



Gary Coates 
Director, UFM 

Tecnnology Program 
(913) 532-5866 



Window Modifications * ^ 

The university developed an education-demon- 
stration project to provide homeownep and 
renters with a kit of ideas and do-it^yburself 
window treatment designs for conserving 
energy. 



UntvCTsity of Alabama 

UniversityrAL 35486 
Robert A, Wright 
Assistant Vice President 
(205)348-4530 

— t — - 



Administratii^e 

The university's "Energy and Cost SaV!ngsCom- 
mittee'' developed a comprehensive plan to con- 
serve energy tn campus buildings, involving stu* 
cknts, faculty, and staff in the process. 
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liM* A {C0fitimit4) Tlw 497 Pfogrnn IdtM and Jimovittvi Approtctm 



Institution and Principal 
Contact Person 



Brief Description of idea 
or Approach 



Univ^nity of AUbanu- 
H(tftttvilte 

HuntsviUt, A13S807 

Bernard Schroer 
Director. Energy Center 
(205) $95^1 



Information Sharing 



The umvenity instigated and hosted ^ confer- 
ence for state Jegisiators where they explored 
energy topics and developed state energy plans 
and Jegistation. 



Unlvenity of Callfoniia^ 

La Jolla, CA 92093 
).A. BurfieJd 
Manager. 

Building Operations 
(714)452-2975 



Momtoringand Controb 



The campus' general' climate requirements are 
met with reduced energy expenditures by tying 
all heating and cooling units into a central con- 
trol system. 



T^A. Tribbte 
Superintendent, 
' Utilitiesand Buildings 
(714) 452-292S 

/ 



Ventiiatton ^ * 

Forty-four fans have been fitted with speed con- 
trols so that ventilation can be slowed down 
when buildings are unoccupied or outside 
weather permits. 



UnW^ty of Cabfortda- 
San DtegO' University Extension 
La Jolta, CA 92093 

George A. Cotburn 
Project Director 
(714)452-3405 



Energy Education 



The university's extension division designed ^ 
course called ''Energy and the Way We Live/' 
which consisted of 15 articles run in 540 news- 
paperswith credit awarcled by 341 colleges. 



University of California- 

San Francbco 

San Frandsco, CA 94143 

Guv J. Lebreton 
Associate Manager, 

Physical Ptant 
(415)666-2348 



Heat l^overy 



The university medical center utilizes exhaust 
steam recovered from three standby generators 
used for emergency power to heat a number of 
hospital buildings. 



Dr. Harvey Patt 
Chairperson, Epergy 

Conservation Committee 
(415)^1636 



Information Sharing 

The university designed an energy awareness^ 
program which educates community residents 
and city off^iab as well as students on energy 
conservation. 



Universliy of 
Chicago/ IL i 

Frederick L.^bweeney 
A Director of O^^erations 
O [312)753-3054 

ERJC— ^ 7T20 



Lighting Ada ptatio ns 

Three-hour lighting timers installed m class- 
rooms help eliminate lighting in unoccupied 
rooms. 
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Tifalft A ieon U miadl Tht 407 PnMirMi IdiM and Innowilws AddhmcIim 



Institution and Principal 
itact Person 



Brief Description of Idea 
or Approach 



Cincinnati, OH 45221 
JohnP.McCaU 
Senior Vkt President 



Energy Education 



university's energy control system pfovt^ 
data on enetgy use and conservation methra 
for a two*year energy technician degree pro* 
gram. 



Univefiity of Colorado 
Boulder. CO «g309 

Cindy Steck 
Research Assistant 
(303) 492^7293 



Incentive Program * 

The university uses mimeographed remindet 
sheets to alert classes wfhen they have left 
on after vacating classrooms. 



University of Cotorado 
Health Science Center 
Boulder. CO $0262 

Gerald T. McCoy 
Physkal Plant Manager 
(303)394-7941 



Cooling Systems 



in a comprehensive plan to cut energy costSi the 
(Center shut off water chilling plant during 
winter months, using small units to supply sp%- . 
ciatized areas with needed cooling. 



University of Connecticut 
Storre^CT 0626a 

Irving Fallon 
^ Physical Plant 

Energy Coordinator 
(203)486^115 



Monitoring ar!d Controls 

The physical plant staff found that low-cost 
thermal labels, which change color when steam 
teaks from radiators, could be used in an tn* 
expertsive rrtonitonrg system to avoid heat loss. 



Unlvmity of O^ware 
Newark. DE 19711 

Robert Rounds 

Director. Plant Qpefations 

(302)738-2616 



Monitoringand Controls 

The university organited a manual temperature 
control system which reduced energy costs and 
enabled the funding of a computerized system to 



manage energy use. 



Urtiversity of Dubuque 
Dubuque. lA $2001 

Wayne A. Norman 
Office of Planning 

ai^ Oevelopment 
(319)589-3156 



Rescheduling Building Use 

After cofK^icting a tuitding utilization study the 
university made improvements to four buildings 
and closed seven to consolidate the campus and 
cut energy costs. 



University of Evansville Monitoringand Controls 



Evansville. IN 47702 
Harry T.^veridge 
Director. Physical Plant 
(812)479-2567 



By updating engines^ installttig time clock sys- 
tems, and closing off dampers seasonally, the 
university has maintained its equit>ment and cut 
energy consumption to a minimum. 
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TaMt AfeonUnuMQ Tlw 417 Pragfim ld*is and inncvitlv* AppftwehH 



Institution and Principal 
Contact Qerson 



ictjerac 

rd,CT0611 



Brief Description of Idea 
or Approach 



Unhnttfty «f I 
W«tt Hartford, CT 06117 

|(^W. Keftun 
Oinctor. Spedal ]%gcaim 
(20a)243WW7 ^ 



Eiwrgy Education 

* 

The s^fhod oP ctiginc^ring helped introduce 
energy-related curriotU into the public schools^ 
starting at elementary levels and provided neces- 
sary materials and «)cpertise. 



Eltiott.R.-Cion 
Enefie^ Consen^tton 

Officer 
(26^}24>4325 



Monitorlngacui Controls 

Buitdir^ tempetaturesi taken manually day and 
ntght and then plotted on a chart, aie used to 
determine wheh to useair conditioning. 



Univeisity of llUnois- 
Urbana GtimpagM 
Urbana.lL 61601 



George P. Porter 
Superintendent of Facilities 
(217)33^3437 



Alternative Energy Sources ^ 

The university is experimenting with altematiye 
fuelsi especially coal in ^ attempt to reduce its 
dependence on foreign oil and to cut energy 

costs. 



University of Iowa 
Iowa City. lA 52242 

Randall P. Bezanson 
Vice President 
(319)353-3120 



University of UuttviDe 
Louisville, KY 40292 

Edward A. Dusch- 
Directori Physical Plant 
<2)SSd-6274 



^^ireci 



Can^uswide Energy Conservation 

r 

The university's energy poTicy Includes constant 
updating of its Computerized energy manage- 
ment system and the improvement of energy 
courses offered. 

Computerized Energy Marugement 

Electric power costs were substantially reduced 
by a computerized monttorir^ and control sys- 
tem and reduceU lighting levels. 



Edward A. Dusch 
Director. Physical plant 
(502)568^74 



Edward A. Dusch 
Director, Physical Plant 
(502)586-6274 



Coolir^ Systems 

Some of the waste .water used to cool condensers 
in the physical plant is cooled by simple evapo^ 
atton in an open cooling towen this lias resulted 
in lower sewer costs. 

Cooling Systems 

A modification of pumps feeding fuel ta campus 
boilers eliminated the need for an entire water 
'coolir^ system. 



1 '^o 

•I. 
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T«bto'A (oontimittf) Jbcf jI97 Program Idiis and Innovathw Approactm 



institution and Principal 
Contact' Person 



Brief Description of idea 
or Approach 



University oi Lo'jbvilk 

(continued)^ 

Edward A. Dusch 
Director. Physical plant 
(502)588^74 



Ventilation > 

When no ill effects arose from lowering a ven- 
tilating fan's speed by 20 percent, the univer- 
sity's maintenance staff slowed the remaining 
five fans in the system. 



University of Ldweft 
Lowell MA 01954 

Bernard L. KilKon 
' Director, Energy Office 
(617)452 5000 



Power Plant Conversion 

The university, with good access to coaL is re- 
searching the benefits of burning coal instead of 
consuming gas and oil for heating. 



University of Maine-Bangor 
Bangor. ME>04401 

Richard A. Eustis 
Director Physical l^cilities 
(207)947^36 



Heating Systems 

When a building heating system with only one 
thermostat proved inadequate, heating was 
divided into five zones giving occupied rooms 
more heat and cutting back In vacant rooms. 



Richard A. Eustis 
Director. Physical Facilities 
(207)947-0336 



Monitoring and Controls 

A valve, setting a ''high limit" for room tempera- 
ture, cuts off boilers when building temperatures 
exceed 70"R 



Richard A. Eustis 

Di rector ^Physical Facilities 

(207)947-0336 



Power Plant Conversin^h 

An auxiliary combustion chamber, designed to 
bum locally abundant wood chi^^ in existing 
oil^ired boilers, provides the university with an 
alternative fuel source. 




Richard A. Eustis 
Director Physical Facilities 
(207)947-0336 



Power Plant Conversion 

The university is experimenting with the effi- 
ciency of burning c(^l as a main fuel source by 
modifying its boilers . 



rsity of Maine-Orono 
ME 04469 

Iohif\McCormack 
Civil Fift^cct Engineer 
(207)561^^3] 

X. 



VVindow Modifications 

The university ts using styrofoam insulation to 
cover nearly all of the 20^000 square feet of win- 
dows which are responsible for 80 percent of the 
heat loss in its large field house. 
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Tftblt A (coittiniiad) Ttw 497 Progmm fdeas «hI tnnovativ« ApproactMs 



fnstitution and Principal 
Contact Person 



Brief Description of Idea 
or Approach 



Untvcnity of 

Belton, 76513 

David Bigham 
Staff Accountant 



Heating Systems 



The least expensive and most efficient way to re- 
place a central boiler system was to install sev- 
eral Smaller boilers tn key locations and to tie 
them into existing radiators. 



Univernty of Maryland 
College Park. MD 20742 

James Fiper 
Director Operations 
t30t) 454-3452 



AdtninUtrative 

Ten engineering students working under physi- 
cal plant engineers conducteda thorough energy 
audit of all 200buitdtngson campus. 



Rich Horchler 
Assistant Director 
^ University Relations 
(301) 454-3322 



Cooling Systems 

The Dairy Science Department developed and 
publicized a sterilization process for which 
eliminates the need for reffigerated storage and 
shipping without ruining the taste of the milk. 



Rich Horchler 
Assbtant Director, 

Un i versi ty Rel atio 
(301)454-3322 



Energy Education 

A sociology course, "Scarcity and Society," ex- 
plores the way lifestyles are being altered as the 
energy shortage j ncreases. 



Rich Horchler 
Assistant Director, 

University Relations 
(301) 454-3322 



Ener^ Education 

All angles of the enerigy probleti and the effects 
of energy development on the environment are 
studied in a hvo-year interdisciplinary program 
on wcrld order. 



lames Piper 
Director Operations 
(301) 454-3452 



Rich Horchler 
Assistant Director 

University Relations 
{301) 454*3322 



Heating Systems 

An "oxygen analyzer " device worlds to keep a 
constni^t balance of oxygen and fuel in the boil- 
er>, thus ensuring the most efficient burning of 
fuel, 

Information Sharing 

To aid farmers in their planting decisions^ an 
agriculture professor researched the number of 
calories of food energy that could be produced 
using one calorie of fossil fuel. 
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JM^ A (continued) The 497 Pvogram Ide^ rnd lnncwativ» Approtches 



Institution and Principal 
Contact Person 



Brief Description of Idea 
or /^proach 



University of Maryland 
(contmued) 

Rich Horchler 
Assistant Direclor. 

Univefsily Relations 
(301)454-39^ * 

James Piper 
Director, Operations 
(301)454-3452 



Information Sharing 

Fusion j3is alternative source ^ enetigy Is re^ 
searched intensively both by academic classes 
and the research staff of the university. 



Monitoring and Controls 



Lighting aivd security systems for outlying areas, 
and small buildings are operated with radio con- 
trols to avoid the cost of computer service. 



James Piper 
Director; Operations 
(301)454-3452 



Monitoring and Controls 
Overheating by cast iron radiator systemr^ 



ras 



remedied by installing automatk radiator valves 
where manual controls were inefficient. 



L Carole Wharton 

Planner 

(301)353-3688 



Reducing Travel Co«ts 

A communkatton system with print out unitk. 
connects budget offices and the central ad- 
ministration. This has cut travel and personnel 
costs in transpdrting administrative informa- 
tion. 



Carole Wharton 
Planner ' ^ 
(301)853-3688 



Reducing Travel Costs 

The university system revised its courier system 
between campuses and the central administra- 
tions this cut overlapping trips and the gasoline 
consumed in travel. 



University of Maryland- 
Baltimore County 
Catonsville, MD 21228 

Charlene B. Dale 

Coordinator 

(301)455-2901 



Information Sharing 



Visiting energy experts conducted a four-night 
forum. "Energy Revolution," to explore with 
students, faculty, and community re^dents the 
causes and consequences of energy use. 



University of Maryland- 
Eastern Shore 

Pdncess Anne, MD 21853 

Carole Wharton 
Planner 
(301)853-3688 



Reducing Travel Costs 



Travel at this semi-secluded campus was cut by 
trading in vans and trucks for compact cars and 
mopeds, and by using a campus storeroom to 
cut down on trips to town. 
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Tibto A (contlnydfl^ 497 Pfogmm Ideas and lniio¥ati¥g Approaches 



Institution and Principat 
Contact Person 



Brief Description of Idea 
or Approach 



University of Masuchusctts- 

Amherst. MA O1003 
John R. Bndley 
Assistant C^irector 
(413)S4M960 



Solar tnsull^tion Variations 



While training CETA wotfcers. eiygineenng stu- 
dents and faculty constructed four types of solar ^ 
units^-greenhouse. water heating, and two 
space heating units i n family housing. 



University of Massachusetts- 
Boston V 
Boston. MA 02125 

Thomas McNeil 
Eneigy ^Coordinator 
{617> 287-1900 



Cooling Systems 



New motors in the university's chilling system 
have reduced energy needs and promise longer 
life with 1essmaintenance» 



Thomas McNeil 
^rgy Coordinator 
(617)287-1900 



Light] Rg Aoap ta t ions 

Changing From incandescent to fluorescent 
lighting in the library reduced botli energy con- 
sumption and maintenance. 



UnWcr^ty of Miami 
Coral Gables, FL 33124 

Rafael V. Ross 
Eneigy Manager 
(305) 284-4972 



Admimstiative 

An energy management office, created to serve 
a three-campus system, directs the conservation 
program and houses the computer which con- 
trols plant operations onall campusgs^ 



Rafael V. Ross 
Energy Manager 
(305)284^4666 



7 7~ 

Energy Education 



T 



The Clean Energy Research Institute assembles, 
publishes, ard distributes information on energy 
and offers extensive graduate programs in alter- 
native energy research. 



University of Michigan 
Ann Arbor, Ml 48109 
Kenneth Beaudry 
Manager. Physical Plant 
(313) 482-2428 



Heating Systems 

The university^c hanged its jolder multi-^one 
heating systentwhen a new#r vaijable volume 
system installed as part of ^ building addition 
produced better results and used less energy. 



University of Mich^n- 
Dearbom 

Dearborn, Ml 48128 ' 

Robert J. West 

Director. Plant Operations 

(313)593-5380 



Conservation in Design and Planning 



The university cut back in electrical use across 
campus so that a new library and learning re- 
source center could be phased in without added 
utility costs or rate hikjes. 
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JM%,A (coittiiuitd) Tht 487 PfDgmn tdMS acid lnnov«ti¥« AppioacNs 

Institution and Principal 
Contact Person , 



Brief Description of Idea 
or Approach 



Uitiv«isity of MkMgan> 
Dejurbom 
(continued) 
. Robert! West 

Director^ Plant Operatioqs 

(313) 593-53a0 



Heating Systems 



Two buildings vftre c>ff from the centra) 
heating' system? gas burners located in each 
' building were tied into room thermostats; the re- 
sult was a 20 percent drop in electrical costs. 



University of MinnesoU 
MinneapoK MN 55455 

Ray Sterling 
Director, Underground 
^ Space Center 
(612)376-1200 



[nformation Sharing 

The Underground Space Center demonstrates 
the possibilities of earth^heltenng construction, 
which involves building partly underground us? 
ing earths insulation.- 



Uitiversity of Missouri 
Columbia, MO 65211 
Larry R. Long 
Enetgy Coordinator 
(314)882 3898 



Heat Recovery 

The itntversitys research reactor facility, which 
conducts experiments on intense radiation, pro- 
duces great quantities of hot water that are now 
used to heat adjacent buildings. 



Uitiversity of Montevallo 
MontevaUo, AL 35115 

Lolly S. Argo 
. Assistant Director, 
Energy Education 
Program 

(^) 665-2521 

^ 

University of New Mexico 

Albuquerque. NM 87131 

Mahlon Williamson 
Assistant Director, 

Utilities 
(505)277-2464 



Admintstrative 

The university has started numerous conserva- 
tion programs including rescheduling classes, in- 
stalling a wood-fked botler. and opening an 
Environmental and Energy Education Center. 



Heat Recovery 

Coils used to recover heat previously lost 
through central plant flues were designed built, 
and installed by an engineering professor at a 
fraction of the commercial cost. 



Uitiversity of North Carolina 
Charlotte, NC 28223 

Philip R Hildrelh 
Vice Chancellor 
(704) 597-2224 



Energy Education 

The university's architectural degree program 
now focuses on methods of design that empha- 
size energy conservation (mainly solar applica- 
tions). 



Philip E. Hildieth 
Vice Chancellor 
(704)597-2224 



Energy Education 

Science and technology degrees in engineering 
now require many energy-related courses. 
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T«M» A fconttmiwO 'Hit 497 P»O0nm MtM Jmd tftf^^ 



Institution and Principal 
Contact Person 



Brief Description of Idea 
or Approach 



IMvmity d( North Caral^ 

(continued) ^ 
Philip E.Hildreth 
Vke Chancellor . 
(704)597-2^4 



Information Sharing 

The universit^r"^ ai\nual forum in 1960 discussed 
"Future Lifestyies: Choice or Necessity/ which 
focused on Energy consuinptidn and depletion of 
kn bwn energy sou rces. 



Edward F- Ayeis 
Director. Physical PUnt 
(704)597-2156 



Reducing Travel Costs 

The university bought siriSll electric vehicles for 
maintenimce personnel travel on campus to cut 
xosts as well as to increase the visibility, of Hs 
conservation polky. 



Unhrffsity of Oregon 
Eugene, OR " 97403 

Harold C. Babcock 
Director, Physical Plant 
(509)686-5243 



Cooling Systems 

During wtQter months the university's chilling 
system is ^ut down.arul naturally cool water 
from a nearby stream is piped in, cleaned 
through sand fihers. and used hy the pomr 
plant. 



Univenity of Petmsylvania 
Philadelphia, PA 19174 

Horace Bomar; HI 
* Director, Department of 

Energy Management and 

Conservation 
(215)243*8662 



Administrative ^ 

The Department of Ener^ Management and 
Conservation^ an independent office of the uni- 
versity. coordinates conservation practices and 
pdicies in the entire physical plant. 



Horace L Bomar, III 
, Director. Department of 

Enecgy Management and 

Conservation 
(215)243-8662 



Campuswide Energy Conservation 

The utility cost at one building was excessive 
and the university employed a prcrfessional con- 
sultant to suggest ways of conserviifg energy. 



Horace I. Bomar HI 
Director. Department of 

Energy Management and 

Conservation 
(215)243-8662 



Conservation in Designand Plaiming 

The university applied its own set of enecgy ef* 
(iciency guidelines to all new construction and 
renovation projfets on campus^^ 



Horace I. Bomar III 
Director, Department of 

Enecgy Management and 

Conservation 
(215)243-8662 



Cooling Systems ^ 

Great savings in electrical costs were achieved 
by allowing the temperature of chilled water to 
rise by6*F. 
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AbU A fcofHInuMi) Hi* 497 Program Mm and bwiovttM ApproachM 



istituti^n and Principal 
Contact Person 



Brief Description of Idea 
or Approach 



Univcfsity of Pcmisylvwda 

(continued) ^ ' 

Lawrence Eisenl>erg 
Director, Encfgy Center 
(215)243-8507' - 



EneisyBducatfoii ^ ^ 

A graduate program in Eneigy Management and 
Pdicy teachts energy, conservation through the 
* physical life, and social sciences, public-policy, 
*^ -'--Aandcityptanningd cpartn>ents, 



Horace L Bomar, III 
Directorf Department of 

Energy Management and 

Conservation 
(215)243-6662 



Heating S>'^tems 

All of the steam pipes in the heating system %eie 
re-insulated when a review of sfeam biUs from 
the main meter compared to individual building 
meters showed a 20 percent heat loss. 



Horace I> Bomar, HI 
Director Department of 

^Enei^ Management and 

Conservation 
(215) 243-6662 



Incentive Program 

Students P^ and conduct annual conservation 
contests/ with cash prizes awalrded to the dot^ 
mitories showing the greatest Auctions in^ 
energy consumption. 



Horace I, 6omar. Ill 
Director Department of 

Energy Management and 

Conservation 
(215)243-86^ 



Lighting i^kdaptations 



After'^dents surveyed the lighting levels on 
campus, the physical plant knveied or elimi- 
nate! lighting where po^ible and postm and 
stickers infomwd the campus of these conserva- 
tion efforts. 



Horace L Bomar III 
Director^ Pepartment of _ 

Energy Management and 

Conservation 
(215) 243-6662 



Horace L Bomar, ill 
Director, Department of 

Energy Management and 

Consenvation 
(215)243-6662 



Monitoring and Controls 

Radiators whidi previously continually over-* 
heated older buildings are now controlled effec- 
tively by electrical devices that constant^ mea- 
sure andmamtaincon^^ 

Rescheduling Building Use 

Through Consolidation! all students and faculty 
living on campus are housed in a few dorini- 
toriesduringthesummer. , 



University of Pittsburgh 
Pittsburgh. PA 15260 

Edward Permar 
Manager, 

Mechanical Systems 
(4r) 624-5681 



Monitoring and Controls 

Fans were slowed dowui a chiller was shut off, 
temperatures were reduced^ and several other 
steps were taken to make the university's engi- 
neering building efficient in energy use. 
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lM<0 Tht AST Piognm Mm and Ifmovittv* ApproadiM 



Institutipi/and Prlnctpat 
Conjact Person 



Brief Descrtptioh of Idea 
or Approach 



y 



Ktn^tof , KI Q28ai 

ly. Donald F. Kirwan 
* Co-Di«ctor, Office of 
/ Energy Echication 
- / (401) 79^2470 

/ M.N/Keter'hinkainp, 
/ Eiwtgy Manstger 
(401) 792-2141 



Information Sharing 

Two physics professors oiganized a university 
based C^ficv of Energy Education which acts as 
a statewide^ centralized energy resource center 
for elementary and secondary school tochers. 



Power Plant Conversion 

-After successful results in a pilot program, the 
university is using waste crankcase oil as a sup- 
plementary fuel in the central heating plant. 



Univcisity ol Rochester 
Rochester, NY 14627 

James 0. Diuigan 
A'-iSistant PUnt Director 
(716)275-48a5 



Heat Recovery 

Hot water previously discarded from a science 
building U now piped into the hot water sy^ems 
instead ofbeing allowed to rundown the sewer. 



Unhrcnity ol Soanton 
Scnmton, PA lasiO , . 
John S. Flanagan 
Vice t^rcsident 
(717)961-7416 



Administrative 

In order to cut energy costs the university hired 
an energy officer, initiated a monitoring system' 
to correct energy problems as they were identi- 
fied, and enlisted student support. 



Untvcnity ol South Carolina 
Columbia, SC 29206 

H. Brunton 

Vice President, Operatior^ 
(803)777-5101 

^ — 



Commuter Conservation 

The university op^tes a shuttle bus system in 
order to discourage students from driving from 
class to class. 



H.' Brunton 
Vice President, Operations 
(803) 777-5101 



Solar Installation Variations 

[n ordar to give engineering students ''hands on'' 
experience with a solar system, the university 
built a passive solar system into a bus^top. 



University of South Dakota 
Vermillion. SD 57069 

Richard L. Storm « 
Director, Energy Programs 
(605) 677-5M1 



Heating Systems 

After finding that Only 40 percent of the central 
boiler's captabilities were being used, the univer^- 
slty installed a smaller unit and saved energy. 
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Institution and Principal 
Contact Person 



Brief Description of Idea 
or Approach 



UnWtisity of S<nith DakoU 

(continued) V 

Richard L. Storm 
Director^ Enefgy Programs 
(605)677-5341 



Heating Systems 



The heat produced by leaving aU electri^ligh^ 
on 24 hours a day reduced greatly the amounLot 
heat needed from the more expensive piWoed 
heating system. 



Richaid L. Storm 
Director, Energy Programs 
(605)677-5341 



Rescheduling BiltldJr^ Use 

A plan to reschedule a 15 todians to work;durir^ 
the daytime failed to save ^rteigy and ^e cu^ 
todians were returned to night 5h:(ts. 



Rkhaid L. Storm 
Director, Energy Programs 
(605)677-5341 



Window M pdifications 



Clear plas^icwlis tacked over all windows and in 
some piac^ rigid insulation board was wedged 
order to injprove' 



in to covVr windows 
building insulation. 



University' of Southern 
CalUomia-IdytlwiM 
Idyllwild. CA 92349 

Carol Bass 
Coordinator, 
Energy Projects 
' '(714)659-2171 



Solar InfomUtion Sharing 



This campfis offers "hands on" study of 
food pfoduction and simple construction tech- 
niques ina solar greenhouse. 



University of Tennessee- * 
Chattanooga 

f hattanooga, TN 37402 

Robert Camperlino 
Superintendent of 

Utilities 
(615)755-4521 



Heating Systems 

The university found it could tie the efitire cam: 
pus into a new heating system which was orig- 
inally installed to senre only half the campus. 



University of Tennessce- 


Water Systems 


KnoKVilk 




Knoxville. TN 37916 




William S. Alton. Jr^ 


In an effort to combat rapidly rising sewer rates, 


Assistant Director 


the university installed low-flow showerheads 


Residence HKIs 


and toilet dams to cut water comumption. 


(615)974-2571 





University of Texas-Austin 

Austin, TX 7S712 

Miles L. Abemathy 
Assistant Maintenance- 
Engineer 
(512J 471-4106 



Cooling Systems 

The university cooling system was altered to use 
naturally chilled ground water collected from a 
drainage system in place of the chilled and puri- 
fied water previously bought from the city. 
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Institution and Nncipal 
Contact Person 



Brief Description of tde^ 
or Approach 



Univ€f«ity of TeKa^Keahh 
SdciKe Center 

San Antonio. TX 78284 

Don L. Read 
Associate Director. 

Physical Plant 
(512)691-6241 



Campuswide Energy Conservation 



Using mainly spare parts left (>ver from con- 
struction and renovation projects, the physical 
plant staff designed and carried out many low- 
cost energy conservation programs. 



University of Tcxas^ 
Pcfmian Basin , 

Odessa. TX 79762 

Jerry M. Bedford 
Director. Wiysical Plant 
(915)367-2305 • 



Cooling Systems 



Wh^n air conditioning fans v^ere slowed down, 
complaints about temperatures stopped, eledn- 
cat consumption dropped, and thelifeof thetys- 
tem's parts was increased. ' 



University of Virginia 
Chariottesville. VA 22903 

Robert H- Bameit 

Director. 
Business Operations 

(804)924-3654 



Water Systems 

Originally started to fight a drcmghi. an all-out 
effort to conserve water on campus and in the 
local community has succeeded in saving plant 
operating costs as welU 



University of Washington 
Seattle. WA 98195 
John Kctnz 

Director. Physical Plant 
(206) 545-1419 



Heat Recovery 

The untversity developed a way to transfer the 
excess heat given off by equqpmenjt running m 
some buildings to a number of' other buildings 
through already existing underground piping. 



Robert Wilkinson 
Manager^ Energy Forum 

Northwest 
(206)543^80 



Information Sharing 

Through woricshops. television programs, and 
publication of conservation information^ Energy 
Forum Northwest encourages communities to 
take part in energy development and conser- 
vation, * 



Campuswide Energy Conservation 

The university's comprehensive program in- 
cludes altering work schedules, i^uctng lifting 
and room temperatures, and cutting bade on hot 
water as well as other conservation measures. 



University of West FloHda 
l^ex\sacola. FL 3Z504 

Arthur H. Doerr . 
. Vice Presidei^t 
^ (904)476-9500 



University of Wisconsin System 
Madison. WI 53706 

Cordon F, Brady 
Engineer^ Division of 
Physical Plant 
^ 08)263-7330 



Administrative 

The central office wrote and distributed to all 
campuses ''Kilowatt Kruncher* Kookbook/' a 
manual describing practical how-to-do-it ways 
of cutting lighting costs. 



TibI* A (ecntinuMQ Thi iN?>toor9m Mtts and Imwmiw AppfOidm 



Institution and Princlpat 
Contact Pei^on 



Brief Description of idea 
or Approach 



IMvmlty of Wi«cofMtA- 
La CfOMe 

U Crosse. Wl 54601 

Edward H. Cook 

Engineer 

(715)425*3*^^ 



Coo] tng Systems 



When the old main hall was renovated to house 
ctasseSi cooling in an adjacent building waSfCut 
back so its chilling unit could serve both buildings. 



Unlvenlty of Wlsconsin- 
Madlfon 

Madison, WI 53706 
Thomas J. Murray 
' I!)trector. Energy 
Information Project 
/^^N^Qg) 263-2982 

UfiJ^ftity of Wisconsin- ' 
Milwaukee 

Milwaukee, WI 53201 
Rudolph Tichy 
i:>trectorof Fadlittes 
(414)963-4662 



Infomnation Sharing 



.Working withseveralareanewspapets, the engi- 
neering department wrote a 14-part series of 
artidifs on home energy use, local fuel facts, 
national supplieSi and energy technology. 



Cooling Systems 



Bv using cold water from nearby Lake Michi' 
gan in its air conditioning systemi the university 
can shut down chiller units for three months 
each year. 



Unlvenity of Wisconsin^ 
PlattevUle 

Platteville, WI 53816 
Dennb J. Palmer 
Assistant Director, 

Ancillary Services 
(608)342-1845 



Information Sharing 



The university continually runs energy aware- 
ness campaigns/ lecture series on conservation^ 
and new maintenance projects to keep .the cam- 
pusup todateon the energy pjgblem. 



University of Wisconsln- 
Rlver Falls 

River FalkWI 54022 

^ward H. Cook 
Engineer 
(715)425-3620 



Heating Systems 



The central steam heatii\g plant is shut down 
after 9M p.m. when the only requirement is for 
hot water of which there b an ^mple supply in 
insulated storage tanks. - 



ltalv<«ity of Wliconsin- 
Shcboygan 

Sheboygan^ WI 53O8I 
Thomas Drews 
Maintenance Supervisor 
(414)459^3722 



Campuswide Energy Conservation 



The university installed iijsulatton and new heat' 
ii>g ducts in rooms where perforated ceilii^g tiles 
let heat escape; also switches to dim tights as 
sunlight enten a room . 



Campui^kide Energy Conservation 

The college uses heat timers/ electric control 
panek, water-saver discs in faucet and added 
insulationr along with other measureSi in itscon- 
certed effort to reduce^energy use. 
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Upsata College 

East Orange, NJ o7019 
William Walton 
Vice President 
(201)266-7204 
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TiMt A toofi4lMt0 Urn W Pfogwn kkat and imwvtthM Appfoachtt 



Institution and ^ncipat 
Contact Person 



Brief Description of Idea 
' or Approach 



UlafcTtdiiikalCoflttv 

Salt Uke City, UTS4107 

Dale S, Cowgill 

Pmkfent 

(801)469^3411 



Cdntpttswt(fo Eitef^y Conservation 

Following some of tiw suggestions of itseneigy 
committee, the college optimized schedules/ 
uulyzed utility expenses^ fixed up equips 
mcnt as part of its comprehensive energy pro* 
gram, * 



Valencia ComnMuOty CoQt^e 
Orlando, a 32«0Z 

Robert GUbert 
Vke President 
(305)299-5000 



Water Systems 

The college designed and installed plastic flush 
valvf modifteis which cut tlw amount of water 
used in campus restrooms by 50 percent. 



Valley Focfe Military Academy 
Wayn?^ PA 19007 

Major lannes P, 

Hopkinson, )r. 
Chairman, 

Science Department 
(2i5)6aS'l«X) 



Administrative 



The institution establishecf^an «ner|y advisory 
council to develop i^Jeas for energy conservation 
which the staff can adopt. 



Major lames P, 
Hopkinson, Ir, 

Chairman, 
Science Departntent 

(2l5)6aS'l«00 



Administtative 

The institution analyzes in the computer de- 
partment information on oil consumption of 
each building on campus to determine whether 
thebuildingsare using fuel efficiently. 



Major James P, 
^ Hopkinson, Jr, 
Qutrmaa 

Science Department 
(215}6»-1«00 ^ 



Computerized Energy Management 

When a dormitory was renovated, the institu* 
tion installed an dectronic energy management 
system which reduced the amount of beating oil 
used, iaved costs, and still maintained comfort . 



Major lames P, 
Hopkinson, Jr,' . 

Chairman, ^ 
Science Department 

(2l5)6aS'180O 



Incentive Program 

A $100 grant for energy education was used for 
a poster campaign to educate students on ertergy 
misuse and overuse. 



WaKisli CoUcge 

Crawfordsville, IN 47933 

Theodore Bedrictc 

Registrar 

(317)362-1400 



Incentive Program 

One fraternity ran a campus energy savings con- 
test and a light switch sticker program to en- 
courage fellow students to conserve energy. 
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Institution and PrincEj^l 
' Cbntact Person 



Brief De^rlption of idea 
or Approach 



PiiUman. WA9^64 

LJ. Spoonemore 
Assistant Director* 

Physical Rant 
(509)^354565 



Ventilation 



To avoid wasting heated air^ the university .{n* 
suited an attachment in the ventilation system 
to recirculate heated air one additional time ^ 
fofebringinsin mote fresh; cold air. 



Waihi^glon University 
St. Louis, MO 63130 
W.F. Peglar 
Facilities Manager 
(314)909*5582 



Lighting Adaptations 



The bookstacks in the library are equipped with 
30-ninute tinm switches so students can tem* 
pofanly light^an area while searching for 
materials. 



Wayne St^ Univetsity 
I>etroit. Ml 45202 

Edward A. Everett 
Eneigy ^4anager 
(313)577-4311 



Ventilation 

Fans in a chemistry budding were fitted with 
speed, controls so that they could be used differ- 
ently depending on butldUtg occupancy and ex* 
periments going on. 



Waynesburg Cott«ge 
Waynesburg. pA 15370 

Dr. Joseph F. Marsh 

President 

f412) 627-0191 



Alternative Energy Sou.ces 

Half of the yearly gas supply comes from tap- 
ping the methane trapped in a coal bed beneath 
the can^us. 



WeOesley CoUcff 
Wellesley. MA 02181 

Adel A. Rida 
Director. Physical Plant 
(617)235-0320 



Building Insulatbn 

The insUllatlon of more than 1.000 thermal 
windows and the addition of insulation in attks 
have helped increase the heat retention ca(ttbil* 
ity of the dortnitories. 



Adel A. Rida 
Director^ Physical Piant 
(617)235-0320 



Computerized Energy Marugement 

A computer system monitors and manages all 
energy consumption through 50 microproces- 
sors throughout thecampus. 



Adel A. Rida 
Director. Physical Plant 
(617) 235-0320 



Conservation in Design and Planning 

An enclosed heated office was built in the large 
supply warehouse to avoid heating the entire 
building which was too costly for just a few 
employees. ^ 
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institutioffand Principal 
Contact Person 



Brief Oespription of Idea 
or Approach 



(continued) 

AddA, Rtda 
Dirtrtor, PhysiaJ Plant 
(617)235-0)20 



Cooling Systems 



When six clogged coolUig towers were fitted 
with new types of filters^.a vftaiDtenance prob* 
ten) was solved and eneiigy needed to cool the 
water was reduced considerably. 



Adel A, Rida 
Director, Physical Plant 
(617) 235-0370' 



Heating Systems 



The college instatled an oxygen analym device 
wtUch increases the efficiency of the boOer and 
works to nuinUin the best balance of c^ygen 
and fuel oil in theheating system. 



AdelA, Rida 
Director, Physical Plant 
(617)235-0320 



Heating Systems 

The college proved to the state that it coutd bum 
fuel oH with a higher sulfur content than the qH 
previously used without polluting the air; thf 
new oil was much cheaper, ^ ^ 



Adel A, Rtda 
Director, Physical PUnt 
(617)235-0320 



Heating Systems 

Individual hot water tanks wen installed in out- 
lying campus buildings where the long stretdies . 
of pipe in the central system lost too much heat 
in transmitting the water. 



Adel A, Rida 
Director, Physical Plant 
(617)235-0320 



Incentive Program 

A student energy committee led the campus to 
reduce bundry and elevator use, to begin re- 
cycling programs, and to use an energy ""hot 
lirte"" for conservation suggHtions, 



Adel A, Rida 
Director, Physici! Plant 
(617)235-0320 



Lighting Adaptations 

Rescheduling cleaning hours, installing timer 
switches, and cutting the number of fluorescent 
tubes were part of a project to reduce electrical 
andcootingcosts, 



Adel A, Rida 
Director, Physical Plant 
(617)235-0320 



Water Systems 

Low'Votume showerheads which reduce water 
flow '"hile maintaining pressure l^ave reduced 
the hot water used by more than one- half. 



ERJC 
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Tab|# A (cMtinued) The 497 program ideas and Innovative Appmaches 



Institution and Principal 
Contact Person 



Brief Description of Idea 
or Approach 



(continued) 

Adel A. Rida 
Director. Physical Plant 
(617) BS-0320 



Adel A. Rida 
Director, Physical plant 
(617) 235-0320 



Water Systems 

When the college is not ir\ session, a large reserve 
water tank is used to provide water during the 
peak electrical demand hours when pumping 
costs so much more. 

Vyindow Modifications 

A light plastic applied to the B^^ss of a green- 
house has lowered electrical costs, reduced 
maintenance needs, and ttnproved plant growth. 



Wesl^an University 
Middletown. CT 06457 

Peter H. Tveskov 
Director Physical Plant 
(203) 347-9411 



Administrattve 

Students, (acuity, and physical plant personnel 
make the Energy Conservation Action Com- 
mittee which has eliminated a "we-they** obsta- 
cle in achieving conservation results. 



Peter H. Tveskov 
Director P^*""! Plant 
(203) 347-9411 



Peter H. Tveskov 
Director Physical Plant 
<203J 347-9411 



Peter H. Tveskov 
Director Physical Plant 
(203 J 347-9411 



Peter H. Tveskov 
Directo'* Physical Plant 
1203^347-9411 



Camptiswide Energy Conservation 

A new water softening system, a large new chill- 
er^ and added devices to rec6ver waste heat 
from boiler stacks are part of an attempt to 
make the central plant energy efficient> 

Incentive Program 

Occupants of 27 university^owrted towi\houses 
received 25 percent of the mor>ey saved when 
they reduced their electrical use during a campus 
incentive program. 

Power Plant Conversion 

The boiler system was converted to bum natural 
gas as well as fuel oil so the yearly supply of oil 
could be estimated and bou3;ht early in bulk for 
a low er price. 

Rescheduling Building Use 

The campus closes up all buildings except 
research laboratories during the summer and 
hires students who live in town to monitor the 
buildings. ' ' 
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TiMt A (contlnuMf) Tht 497 Program Iddts and inn<w«tiv» Approa^ft 



Institution and Principal 
Contact Person 



Brief Description of Idea 
or. Approach 



Weft Vilfey CoBuntinUy 
CoUcgf District 
CampbcH CA 9500a 

Dr. Gerald V. Shafp ' 
Director. 

Educational Development 
(408)866^99 



tnfomf^tion Sharing 



The collet's interest in local community conser- 
vation practices successfully promoted the for- 
mation of a governmental steering cofnmittee on 
energy conservation. 



W<^ Virgiiua Unlvenity 
Moisantown> WV 26506 

Dr. Paul DeVore . 
Professor. . 

Technology Education 
(304)293-3803 



Energy Education 

A graduate course offers three credits to ele- 
mentary and secondary school teachers in an in- 
tensive, one^week study of energy topics and 
cuniculum. 



M. Dayne Aldridge 
Director Energy 

Research Center 
(304)293-2867 



Information Sharing 

The Energy Research Center was established in- 
dependent of any discipline at the university so 
that all departments wo utd use or work for this 
clearinghouse on coal research. 



Dr, David McCrory 
Coordinator of 
Field Services 
(304)293-3030 



Information Sharing ^ 

Faculty members and students taught 25 work- 
shops on energy conservation in the home to 
economically depressed people in rural, senior 
citizen, and community centers. 



Qr, David McCrory 
Coordinator of 
Field Services 
(304) 293-3030 

Dorsey Jacobs 
Director rhyslcal Plant 
(304) 293-4913 



Dr- Paul W, DeVore 
Professor, 

Technology Education 
(304)293-3803 



Information Sharing 

In a four-day workshop 90 professionals from 
vanous communities were taught how to help 
people in their areas conserveenergy. 

Reducing Travel Costs 

The physical plant office is working with a uni- 
versity technology program to develop an elec- 
tn'c van that could repJace some of tha 67 vans 
used for personnel. 

Solar Infom^ation Sharing 

Faculty members and students voUinteered to 
make a 50-vear-old home >nto an energy effi- 
cient demonstration center usjng solar installa- 
tions and insulation. 
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Tibto A (continiMd) Tttt 49T Prosnm ktoM ind Innonttvt ApproactiM 



Institution and Piincipai 
Contact Person 



Brief Description of idea 
or Approach 



Macomb, IL 61455 

Dr, lames L. Smith 
Superintendent, Planning 
and Construction 



Computerized Enei^V Management 

A computerized energy management system 
monitors temperature, pressure, nhumkl^, 
motor operation, and lighting on campus. 



Dr James L. Smith 
Superintendent, Planning 
and Construction 



Rescheduling Building Use 

One sellii^ point in the decision to switch from 
a quarter to a semester system w«s the energy to 
be saved during a January interim shutdown. 



Western Wisconsin 
Technical Institute 
U Crosse, VVI 54601 

Robert £. Beesor* 
Facilities Manager 

{66a) 7aMi75 



Incentive Program 



Computer summaries of electric, gas, and oil 
use in individual buiWingsare circulated month- 
ly to encourage occuparttsand maintenance per- 
somiel to conserve eiwrgy. 



Westmar College 

LeMan, lA 51031 

Joseph Bo t tiger 
'Business Manager 
{712>546-7Ddl 



Rescheduling Building Use 

Students were encouraged to take independent 
interim projects and internships off campus dur- 
ing an extended winter vacation and interim 
period so the campus could be closed up. 



}oseph Bottiger 
Business Manager 
{712)546-7Ddl 



Wind o w Mod if ica ti ons 

Almost 50 percent of the windows on campus 
are being sealed up with insulation and masonite 
{which matches building exteriors) to save 
energy. 



WUtiams College 
Williamstown. MA 012^7 

Robert A. Kozelka 
Chalmvan, 

Eneiigy Committee 
(413)597 2324 



Administrative 

Recently an energy conservation committee was 
added to the group of 20 startding committees 
whichgovem the college. 



Robert A. Kozelka 
Chairman, 

Energy Committee 
<4 13) 597-2324 



Campuswide Energy Conservation 

Attics were insulated^ storm windows were re- 
placed, temperatures were set back, and lighting 
was reduced in an overall attempt to make this 
did campus energy-efficient. 
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TabI* A tcofitltiiM(9 Ibe 497 Progmn IdMS and tnnovatlvt Approachas 



Institution and Principal 
Contact Person 



Brief Description of idea 
or Approach 



WiUiuiift Coltcge 
(continued) 

John C. Holden 
Mechanical Engineer 
(413)597-2301 



Heating Systems 

Heat lo55 and the reduction of oil temperatures' 
in a large oil storage tank were remedied byjn- 
sulating the tank. 



Robert A, Kozelka 
Chdirtnan^ 

Enei^gy Conunitlee 
(413)597-2324 



Incentive Program 

One half of the money saved during a four- 
month conservation contest was returned to the 
residence halls that participated in the contest. 



Robert A, Kozelka 
Chairman, 

Energy Committee 
(413)597-2324 



Incentive Program 

The students' conservation program induded 
electing an "Enetgy Czar^' for each domtitory, 
adopting a conservation logo (or posters and 
T-shirts, and conducting an energy forum. 



WtOiamsport Area 


Heating Systems 


Community College 




Wiliiamsport, PA 17701 




WiUiam FnU 


Heat ducts we^ reanranged and doors were in- 


Dean 


^uiated so that a college greenhouse could suc- 


(717)326*3761 


ce^Uy weather the cold winter. 


Wtsojnsin Indianhead 


Commuter Conservation 


Technical InsHtute 




Shell Lake, WI 54871 




Dr, Vasant Kumar 


Van-pooling routes were established so that stu- 


Coordinator, Research 


dents would not always have to dn ve their own 


(715)46S-?815 


vehicles to school. 


Dr Vasant Kumar 


Eneigy Education 


Coordinator, Research 




(715)468-2615 


A two-year energy education program conducts 




much of its research in an alternate energy 


a 


laboratory. 
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B 



Topical Listing of Institutions 
According to Various Aspects 
of Program Entry 



Admlnlstraliv* Funcllons 

Campus Energy Audits^ Studies/ 
Policies. Art institute of Chicago, 
ComelL Memphis State* Mor^he^d 
State. Navarro. Nazarene Bible Col- 
lege, North Carolina State. Ran^ 
dolph-Macon, Sierra Joint* Tufts* 
Unity College. University o( Mary- 
laitd. University of Peimsylvama. 
University tjf Scranton, University of 
Wiscorvsin. Vailey Forge Military 
Academy 

Leasing Agreements and Contracting 
Outside Assistance, Gulf Coast, Lake 
Ene College* L«high. Merritt, Na- 
varro* Nazarene Bible College 

On-campus Transportation Services* 
Lincoln Land, University of Mary* 
land^ University o( Maryland at East- 
ern Shore- University of North Caro- 
lina^ University of South Carolina, 
West Virginia University 

Specialized Staff or Training Pro- 
grams: City College of Chicago. 
Gulf Coast, Lansing. Louisiana State. 
Lyndon State. Middle Tennes^* 
State, Middlebury, Sierra Joint. Uni- 
versity of Pennsylvania, University 
of Scran ton 



task Forces^ Committees^ Counctb: 
Fitchburg State, Gulf Coast* Hood* 
Middle Tennessee State* Middlebury, 
Morehead State* Rollins. Sierra Joint* 
Susquehanna, Tufts, U.S. Nava^ 
Academy. University of Alabama, 
University of Miami* University of 
Montevallo. University of Pennsyl- 
vania, Valley Forge Military Acad- 
emy. Weliesley Colleg?, tWesleyan 
University, Williams College 

Utility f^te Negotiations; Creighton^ 
iowa Westeyan, Middljbury. Triton 

AK«raallve CtiArgy 

CoaJ: See Power Plant Conversion 

Earth Sheltering; See Insulation 

Fusion: University of Maryland 

Gas WelJs: Lake Erie College. 
Waynesburg 

Gasohol; Colby. Navarro, North 
Dakota State School of Science, 
Talladega 

GeothermaL Lincoln Memorials 
Navarro, Oregon Institute of Tech- 
nology 



Mole Xbfi^^^ ^f the institutions indicated, in abbreviated form under e^ch headings 
are examples only, not a complete tiSttng. Refer to the full listing of institutions 
tn Appendix Table A 



T«MtB(oofttbMd) TopicililsttngotlMtHunont 



Uke Water: See Enen^ Recovery 
(cooling) 

Ocean Powtr: U,S, Naval Academy 

SoUr: See separate solar listing 

Waste Automotive CW: See Power 
Plant Conversion 

Waste Products: Case Western ^ 
'serve, Connors State^ U,S, Naval 

iVind. Power: ^taware Tech, 
Edison. Lincoln Land, SUNV at 
Oswego 

Wood Burning: See Power Plant 
Conversion 

Capipuswtd* bi#r«y 
CoAMrvtttlon 

Befi^ict, Bennington, Bentley. Case 
Western Reserve. Chattanooga State 
Tech^ Clemson. Erie' Community 
College. Eureka. Georgia Southern. 
Kingnmrough. Lakeland. Lane, Lo- 
sing. Lettigh, Lincoln Land. Loma 
Unda. Mars'.HilL Middlebury, 
Mount Marty. Naxarm Bible Col- 
legp. Nichols. Penn Valley. Besenta- 
tlon. Prestonsburg. Rlvier, St, 
Mary's College of Calitomia. Septtle 
Pacific, Solano. Southeastern Com- 
munity College^ SUNV at Brockport, 
SUNY at Oswego. University of Ala- 
bama. University of E)elaware, Uni- 
versity of Ev^nsville. Universify of 
Miami. University of Pennsylvania. 
University of Pittsburgh. University 
of Texas Health Science Center.^ 
University of West Florida. Univer- 
sity of Wisconsin at Sheboygan. Up- 
' sala. Utah Tech. Wesleyan Univer- 
sity. Willtains 

ComMiit#r CoitMrvaUofft 

Car-Pooling Assistance: Lake Erie 
College. Manhattanville. St. Mary's 
University, Wisconsin Indianhead 
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Independent Study Courses: Central 
Piedmont, Coastline. Gulf Coa^t. 
Kirkwood 

Short Week/Long Week: CentraF 
Piedmont. Cleveland State. Colo- 
rado Women's College. Gulf Coast. 
Indian Hills. Manh<»ttanville, Mor- 
ton, Navanx>, Spring Garden College 



ComputorlEwl Imrvy 



AmariUo. Anne Arundel. Catholic 
University. Dean. Duquesne. Hahne^ 
manh Medical College. Howard Uni- 
versity. Lane, Loyola- Colljke. i-oy- 
da University. McNeese Staw. Mari- 
copa County. Memphis State. Mt, 
San Antonio. North Carolina State. 
Northern Arizona. Oregon State. 
Potsdam College of Arts and Science. 
Princeton. Rutgers. Southern Illinois 
University. Southwestern University. 
Susquehanna. U,S. Naval Academy. 
University of Delaware. University 
of Iowa. University of Louisville. 
Univenity of Miami. Valley Fotge 
Military Academy. Wellesley. West- 
em Illinois University 



ConMfVtttloti In 
D««l9n %nd Planning 

Chattanooga State Tech. Guilford 
College. Hood. Interamencan Uni- 
versity. Iowa State. Jefferson State. 
Lebanon Valley. Maine Maritime 
Academy. Mercy College. McNeese 
State. Middle Tennessee State. Mid- 
dlebtjtry. Montclair State. Rantapo 
College, Rhode Island Junior College. 
San Jose State. Spokane Falls. Uni* 
versity for Man at Kansas State. Uni- 
versity of Michigan at Dearborn. 
University of Pfennsylvanta. Welles- 
ley 



Tabt«B|oontlnM« Topical Uttbvg of tnttttuHons 



Coollnff ty ttwm ^ 

ChOkf Maintefuncc InsUQaUcn. 
Boston Universityf Braihcieifi, Cor- 
nell, Notre Dame College, Ohio 
SUte, Spring HilL SUNV at.Stony 
Brookf Tuskegee Institute, University 
of Louisville, University of Massa- 
chusetts at Boston, University of 
Pennsylvania, University of Texas at 
Austin, University of Texas at Per- 
mian Basin, University of Wisconsin 
at L^Crosse, Weilesley 



ChiUer Shutdown; Clarkson College 
of Technology/ Coe College,^ Mor- 
ton, SUNY at Plattsbufgh. SUNY at 
Stony Brook, Tuskegee Institute. 
University of Colorado Health 
Science Center,. University of Mary- 
land/ University of Oregon 



Uueatlofi Proarams 
f«rcr«dlt 

Energy Education: Cotby,' College of 
Marin, College of St. Thomas, Col- 
lege of the Atlantic, Daytona Beach, 
Edison, Horry -Georgetown Tech/ 
Hunter, Indiana University,. Kirk- 
wood, Memphis State, Montdatr 
Statr. Morehead State, Navarro, 
New Mexico Highlands, Oklahoma. 
State, Bedmont Tech, Polytechnic 
Institute/ RamapoCollege;, St. Joseph 
College/ Sierra Joint/ Southeastern 
Untver»ty, Spokane Falls, Spring 
Garden Col^e, Taft, U.S. Naval 
Academy^, University of California at 
San Diego Exteiision, University of 
Cincirmati, University of Hartford/ 
University of Iowa, University of 
Maryland, University of Massachu- 
setts at Ahiherst, University of North 
Carolina, University of Pennsyl- 
vania, University of Rhode Islarnl. 
West Virginia University, Wisconsin 
V"^ianhead 
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Solar Education: Ball State, Srevaid, ^ 
Butte Community Cotl^, Centi^l^ 
Ari2o[ia, College of the Atlantic, Ali- 
son, Hamilton, lo^a State, Navanro, 
University of Massachusetts at Am- 
herst, University of Miami, Uhivetsi- 
ty of North Carolina, University of 
South Carolina, University of South- 
em California at Idyllwild 



En«rQy fl*eov«ry 

Cooling Recovery: Cornell, SUNY at 
Oswego, University of Oregon, Uni- 
versity of Texas at Permian Basin,- 
University of Wisconsin at Milwau- 
kee 

Heating Recovery: d^k University, 
Clarkson College/ Cornell, Drexel, 
Lane, Lebanon Valley, Middlebury, 
Mount Holyoke/ Oberlin, Oklahoma 
State, Princeton, Rockefeller Univer- 
sity, San Francisco State, Solano, 
SUNY at Oswego. Taylor, University 
of California at San Francisco, Uhi- 
versity of Missouri^ University of 
New Mexico, University of Roches- 
ter, University of Washington, 
Washington State, Wesleyan thivei^ 
sity 



HMtfng <)r*tom> and 
Boll«r lllaliit«fiano« 

Boiler Rental: SUNY at Old West- 
bury 

Boiler Shutdown: Benedict/ Coe, 
Eastern Connecticut State/ Flagler, 
Loyola College^ Macalester/ Mem- 
phis State. Seattle Pacific. tJniverstty 
of Wisconsin at River Falls 



Heat Sinks^S^^ergy Recovery 
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. Tib(iB(conttnu«d} Top(e«ILIttlngof IftiWut^ 



Huting Syfttcm^ Omvcrsion* and 
Aktntibtis: Cornell, Crtighton, Fur* 
man, Green Mountain, U.S. Naval 
Academy^; Univefsity of Louisville, 
University of Maine at Bangor, Uni- 
versity oif Mldiigan, University of 
Michigan at Dearborn, University of 
Tennessee at Q^attanooga, Wellesley 
College, WiUiamsport Area Commu- 
p nity College 

Hot W ater Hea ters and Systems: 
Colorado Women's College. George 
Washington University. Goucher. 
Green Mountain, Macakster, Mil-* 
lersville, Navarro. Wellesley College 

Radiator Adjustment^: Coe. Mars 
HilL University of Coiuiecticut, Uni- 
versity d* Maryland^ thlversity of 
Perjisylvania 

Special Boiler Systems: Central Mis- 
souri State. Goucher. Middlebury,. 
University ci Mary Hardin-Baylor, 
University of Maryland. University 
of South Dakota, Wellesley College 

lfte*ittlv« Programs 

MuHii'Media Promotion: American 
intematJonal College. Io»va State,^ 
Middlebury^ New Mexico State af 
Grants Branch, North Carolina 
State. Rollins, St. Mary's College. 
Soudhwest TcKas State. Stetson. Tay- 
lor. U.S. Naval /tcademy. University 
ot Colorado. Valley Forge Military 
Acaden^y. Wabash. Wellesley Col- 
lege, Western Wisconsin Tech, Wil- 
liams 

Staff Incentive: Contra Costa. Fitch" 
burg. University of Colorado 

Student incentive^ Eureka. Hobart. 
l^ke Eric College, Northland. Penn- 
sylvania State^ Southwestern at 
Memphis. Spring Hill College' Stet- 
son, University of Pennsylvania. Val- 
ley Forge Military Academy. Wesiey- 
'Imversity. Williams 




bit ofiMitlon Sharlns 

Demonstratioii Centers and Research 
P^)ects: Miami-Dade. Middle Ten- 
nessee State. Mo^ehead State. Olivets 
Ramapo College. Spokj&e Falls. U.S. 
Naval Academy, Ibiv^rsity for Man 
at Kansas State, University of Mary- 
land. University of Miami^ Universi' 
ty of MinnesoU, University of Soulh- ^ 
em California at Idyllwild. West 
Virginia University 

Non<:iedit Courses and Certiftcates: 
California State University and Col- 
leges headquartered at FuUerton. 
Coastline. College of Marin. Florida 
Keys,"Navarro, New Mexico State at 
Grants Branch, North Dakota State 
School of Science. Taft, Unity, Uni- 
versity for Man at fCansas State, Uni- 
versity of Miami. University of 
Rhode Island. University of Southern 
California at Idyllwild, West Virginia 
University 

Publications. Audio and Visu^ 
sentatkms; California State Universi- 
ty and Colleges headquartered at Ful- 
lerton. Central Micliigan. Cornell, 
Gulf Coast Harvard. Loyola Univer- ^ 
sity of Chicago. Memphis State. 
North Catolina State) U.S, Naval 
Academy,. University for Man at 
Kansas State. University of Califor- 
nia at San Diego Extension. Universi- 
ty of Miami. University of Minne- 
sota. University of Washington. Uni- 
versity of Wisconsin at Madison, 
University of Wisconsin at Platteville 

Seminars. Conferences. Workshops. 
Forums: Bowling Green State, Butte 
Community College, California State 
University and Colleges headquar- 
tered at FuUerton. Florida Memorial, 
Iowa State. Lincoln Land. Loyola 
University of Chicago. Martin. Mid- 
dle Tennessee State. Morehead State, 
Navarro. U.S. Naval Academy^ Uni- 
versity for Man at Kansas State. Uni- 
versity of Alabama at Huntsville. 
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University of Cilifomta at San Fran- 
cisco, Untversity of Maryland at Bal- 
timore County, Umverslty of Miami 
Umversity of Minnesota. University 
of ISforth Carolina! University of 
Rhode Island, University of Washing- 
ton, West Valley Community Col- 
lege, West Virginia University 

Servlctf to the Public: BowlingGre^n 
State, CalUomia Slate University and 
Colleges headquartered at FuUerton, 
Clark University, Flonda Memorial 
Governors State, Indiana University,. 
Morehead State, New York Institute 
of Technology, OUvet, Pennsylvania 
State, Ramapo College, St, Joseph 
College, University for Man at Kan- 
sas State, University of California at 
Sm Francisco, University of Rhode 
Islands University of Southern Call- 
fomia 3t idyllwild. University of 
Washington, West Valley Communi- 
ty College. West V^jginia University 

Solar Infonnation: Ball State. Butte 
Community College. Middle Tennes^ 
see State, Navarro, New Mexico 
Stale at Grants Branch, Pima Com- 
munity College. University for Man 
at Kansas State,^ University of South- 
em California at Idyllwild. West 
Virginia University 

ItiaulMlon 

Doors: Maine Maritime Academy, 
Wiltiamsport Area Community CoU 
lege 

Earth Sheltering: Mercy College, 
Spokane Falls, University of Minne- 
sota 

Roof: Cornell, Post, SUNY at Buf- 
falo-Amherst. University for Man at 
Kansas State. Wellesley College 

Walls^ Connors State. Cornell, Mid- 
dlebury. University for Man at Kan- 
sas State, University of Pennsylvan- 
ia, Williams College 



Windows: Brainerd, College of Great 
Falls. Euieki' Graceland, North Da- 
kota State School <rf Science, Penn- 
sylvania State, Philadelphia CoUege 
of Art, SUNY Agrlculiural and Tech- 
nical Coltege, Tom|>kins Cortland, 
University for Man at Kansas State, 
University of Maine at Orono, Uni- 
versity of South Dakota, Wellesley, 
West mar 

Uk* Water Cooling 

See Energy Recovery (cooling) 

Ufihtltig Adnptatlotio 

Fixture Atteratims and Lamp Re^ 
placement: Beloit. Berea^ California 
Institute of Technology' California 
Polytechnic. Catholic University, 
Colorado Women's College^ ComeU, 
Gallaudet, Governors State, tafay- 
ette, Lake Forest. Louisiana State, 
MohawlT Valley, Montgomery, 
Mou^l Marty. Northern Michigan 
University. Seattle Pacific l^ver^ 
sity. University of Massachusetts at 
Boston 

Reductions and Removal: - Middle 
Tennessee State, Montgomery, 
Mount Marty, North Dakota State ^ 
School of Science, Pennsylvania 
State, Ramapo CoUege. Susquehan- ^ 
na. University of Pennsylvania. Uni- . 
versity of Wisconsin, Wellesley ^ol- 
lege 

Turners: Loyola University of Chi- 
cago. St, John's University, Univer- 
sity of Chicago, Washington Univer- 
sity, Wellesley College 

Motiitorltig and 
Evoluotlng Syotoms 

Evaluating Energy DaUi Benedict. 
Chatham, Embry-Riddle. Lyndon 
State. University of Delaware,. Uni- 
versity of Hartford 
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Mtchairictl SystdM CofHtol: Alvin 
* Community College, Bethel College 
andSemiiurV' Broward. Macon Jun- 
ior College. Mohawk Valley, Mt. 
San Antonio, Penn Valley^ Univer- 
sity of CatifomL at San Oiego, Uni- 
versity of MaiyUmd/ University of 
Pennsylvania ^ 

Tcmpcratttfe Monltdrif^ and Ailiiist- 
0Mntt: j^llegheny. Art Institute of 
Chicago, Benedict, Chatham, Embry- 
Riddle, Culf Coast, Middle^ennes* 
see Stater MillersviUe State, Moun( 
Marty, J^ew Mexico State, Oregon 
State, Penn Valley, Southeastern 
Community Collegt, SUNY at P^att^ 
bufgh, Susquehanna, University of 
Connecticut. University of Delaware, 
University of Maine at Bangor 

Tinim: College of the Holy Cross. 
Callaudet, Southeastern Community 
College, University of Evansville, 
University o( Maine at Bangor Uni- 
versity of Wisconsin at Sheboygan 



P^wmr PlMt Cmiv«r«len 

Coal: North Dakota State School of 
Science, University of Illinois at Ur- 
bana Champagne. University of 
Lowell, Universit) of Maine at Ban- 
gor, West Virginia University 

Dual Fuel: Alvemia^ Iowa Wesley an, 
Rosemont. Skidmore. Wesleyan Uni- 
versity 

Waste Automotive Oil: Northern 
State College. Skidmore. SUNY at 
Oswego. University of Rhode Island 

Waste ProdtJrts: Case Western Re- 
serve U.S, Naval Academy 

Wood Buming: Clarkson College of 
Technology. Middlebury. Unity. 
University of Maine at Bangor 



RMobvrfillfiis Building Um 

Central MethdQist College, Coe, 
Louisiana State, Mary Baldwin Col- 
'Kge, Memphis Statt:, Morton, Mount 
Marty, St. Michael's College, Untver^ 
sity of Dubuque, University of Peim- 
sylvanta. University of South Dako- 
ta, WeQesley, Wesleyan University, 
Western Illinois University. Westmar 



Soliir 

Passive Solar Systems for Heating 
and Installation Variation»: Ball 
Suter Hamilton, Illinois Wesleyan, 
Interamerican University, Memphis 
State, Mercer Couuty, Miami-Dade, 
U.S. Air Force Aca'^emy, University 
for Man at Kan^ State, University 
of Massadiusatts at Amherst, Uni- 
versity of North Carolina, University 
of South Carolina 

Solar Building De^: Clark College, 
Hamilton, lefferson State, Montdair 
Stater Navarror San lose State. Uni- 
versity for Man at Kansas State, Uni- 
versity of North Carolina, University 
of Southern Califomi^at Idyllwild 

Sotar Education Program^: See 
Eneigy Education 

Solar Cieenhouscs: College of the 
Atlantic, Uncoln Land, Middle Ten^ 
nessee State, Suffolk County Com^ 
munity College.* Ihiiver^ty for Man 
at Kansas State. University of Mass- 
achusetts at ^mherst^ University of 
Southern California at IdyUwUd 

Solar-Heated Swimming Pools: Cen- 
tral Arizona. Colorado Women's 
College . 

Solar-Heated Water: Bentley, Beth- 
any. City College o* San Francisco. 
Edison, 'isnon State. Loyola Uni* 
versity, Middk' Tennessee State, 
Montcfair State. Navarro. Pima 
Community College. Seattle Pacific. 
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Untveisiry for Man ar Kansas State. 
University of Massachusetts at Am* 
hem 

SoUr Photovoltaksj Mississippi 
County CommxAiity College* North- 
wtst Mbstssippi lunior College 

SoUr Sembiaits: See Information 
Sharing 



VMtll«tlcnSy«t«m 

Cteii9M«fHl 

AdjMtfMiito 

Ball State. Bebit. Interamerican Uni^ 
"versity, Marquette University. Mid* 
die Tennessee State. Missouri West' 
em State. New Mexico State, North 



Dakota State School of Science, Oli^ ^ 
vet, SUNY at Binghamton, Susque^ 
hanna. U.S, Air force Academy. 
University o( Califomia at San 
Diego. University of Louisvltte' Uni' 
versity o( Texas at Ptrmian Basin^ 
University of Texas Health Science 
Center. Washington State, Wayne 
State, Wellesley, WiJGamsport Com* 
mumty College 

W«tor CaiiMrv«tlon 

Eastern Ijlinois University. Hagler^ 
Mt, San Antonio, Unity, University 
of Louisville, University of Tennessee 
at Knoxville. University of Viiginia. 
Valencia Community College. 
Wellesley. Williams 
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olographic Listing of institutions 

(•IPhalMtlca^ state) 



Jefferson State Junior CoUfge 
Spring HiJl College (2) 
TalUd^ Collc^ 
Tuskegce Institute 
University of Alabama 
University of Alabama- 

HuntsviUe 
University of Monteva!!o 

Arlsom 

Central Arizona College 
Maricopa County Community 

Northeni Arizona Univenity 
Pima Community College 

Ark«itus 

Mississippi County 
Community College 

C«ltfornta 

Butte Community College 
CalUomiJ Institute of 

Tecfaiwlogy 
CalUomiA Polytechnic University 
CatUomia State University 

and College^ headquartered at 

Fullerton 
City College of San Francisco 
Coastline Community 

College (2) 
College of Ma rift 
■ Contra Costa Community 

College 
Loma Linda University 



Merrift College 

Mt. San Antonio College 

St. Mary's College of 

CJifdniia 
San Francisco State Univenity 
San lose State Univenity 
Sierra J^ti^t Community 

Collet (2) 
Solano Community College 

Dtstrict 
Taft CoUege 

University of CalUomia- 

San Diego 0) 
Univenity of CalUomia- 

San Francisco (2) 
Univenity of Southern 

Caiifomia-tdyllwUd 
West Valley Community 

College District 

Colorado 

Colorado Women's College (4) 
Naiarene Bible College 
United States Air Force Academy 
University of Colorado 
University of Colorado Health 
Science Center 

Cofinoctlottt 

Eastern Connecticut Stite 

College 
Post College 
St. Joseph CoUege 
Univenity of Connecticut 
Univenity of HartfordJ(2) 
Wesley an Univenity (5) 



Note: Th* ftMmb«f of programs entered « tftd^ated ift pawtheses. 
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Detiwafe Technkat and 
. Cominufiity CoUcfe 
Ufiivenity of Delaware 

IMMrt0t«f CviwiiMa 

Catholic Univefstty <2> 
Galtaudet CoUece (2) 
Geotge Washington 

University (2) 
Howaid Uciivcntty 
Southeastern University 



Brevanl Community College 
Browaid Community College 
Daytoitt Beach Community 
College 

Edison Co*mnunity CoUege (2) 
Embry-Riddle Aeronautical 

Univenity 
Flagler College 

Florida Keys Conununity College 
Florida Memorial College 
Gulf Coast Community 

College (6) 
Miami-Dade Conununity 

College 
Rollins College 
Stetson University (2) 
University of Miami (2) 
University of West/lorida 
Valencia Community College 



Georgia Southern College 
Macon Junior College 

Alt Irtstitute of Cfhicago 
City Colleges of Chicago 
Eastern Illinois University 
Eureka College 

Governors State University (2) 
lUinob Westeyan University ^ 
Lake Forest College 
Lincoln Land Community 
College 

Loyola University of Chicago (3) 
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McHenry County College 
Morton CoUe^e 
Southern lUinob University 
Triton College 
University of Chicago 
Uruversity of Illinois 
Western Ilfirtots University (2) 

IndlaM 

Ball 5'ate University (2) 
Indiana Univeni^- 
Taylor University (2) 
Univmity of Evansville 
Wah^CoUege 

Iowa 

Coe College (3) 
Graceland College 
Irulian Hills Community College 
Iowa State University (2) 
Iowa Wesleyan College 
Kirkwood Community College 
Lbiiversity ol Dubuque 
University ol Iowa 
Westmar College 

Colby CoiTununity College 
University for Man at Kansas 
Slate (4) 

K«iituoky 

Berea College 
* Morehead Sute University (21 
Prestonsbutg Community 

College 
University ol Louisville (4) 

Lout«taiU 

Louisiana Sute University <3) 
Loyola University (Z) 
M^ecse State Univenity 

Main* 

College of 4he Adanttc 
Maine Maritime Academy 
Unity College (41 
Univenity ol Nbine-Bangor (4) 
University of Maine-Orono 
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Arm AtuntM Cammunlty 

Cottcge 
Coucher College 
HoodCoUcse 
Loyola College 
Montgomeiy College 43) 
United States Naval 

Acadeiny.a?) 
Unhrcfsity of Maryhnd (11) ^ 
UfUvmity of Maryland- 

Battimoft County 
University of Mvyhnd-Eastem 

Shore 



AmefKan Intenutional College 
Bentley CoOese 

*on University 
Brandets University , 
CbfkUnivertity (2) 
College of the HoVCross f 
Dean lunior Cottvje 
FitdiWg State College 
HarvarcFyniverstty 
Mount Holyoke College 
Nichols Collf^ 
Tufts University 
UnlverMty of Lowell 
University of Massachusetts^ Amherst 
University of Massachusetts- 

Boston (21 
Wellesley College (12) 
Williams CoUegt (5) 

Michigan 

Ctntfal Michigan Uiuverslty ^ 
Lansing Community College 
Mercy College of Detroit 
Northern Michigan University 
Olivet College (2) 
University of Michigan 
University of Michtgan- 

Dearbom (2) 
Wayne State University ^ 

MlnncMto 

Bethel College and Seminary 
Brainerd CommuiUty College 



College of St. Thomas 
Macalester College 
St. Mary s College 
University ol Minnesota 



Northwest Mississippi Junior 
College 



Central Methodist College 
Central Missouri State University 
Missouri Western State College 
Penn Valley Community College^ 
UiUversity of Missouri 
Washirtgton University 
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College of Great Falls 

N*t>n«lca 

Oeighton University 

N*w ltomp«hlr« 

Notre Dame College 
^ Rivier College . 

N«w 4%nm¥ 

Mercer County Community 

College 
Montdair State College (2) 
Princeton Uolversity (2) 
Ramapo College of 

Ncw|efsey(4) ' ^ 
Rutgers UiUversity '\ 
Upsala CoUege \ 

Mmw M«xtc« 

New Mexico Highlands 
University 

New Mexico State University- 
Grants Branch (3) 

New Mexico State University- 
Las Cruces 

University of New Mexico 



TilitoC(contlnuKl) QtogtaphicUttUHlof Instlttrtlonft 



Itow York 

Clarkson College of 

TechnoJogy (2) 
Cornell University i9) 
^rie Community College 
Hamilton Coilege 
HobarrCoiI<ge 
Hunter College 
Kin^sboroogh Co tntn unity 

College 
Manhattanville College 
Mohawk Valley Community 

College 
New York Institute 

of Technology 
Polytechnic Institute 

of New York 
Potsdam College of Arts 

and Science 
Rockefeller Universuy 
St. john s University 
Skidmore College 
SUNY Agriculture, and Technical 

College 
SUNY at Binghamton 
SUNY 4t Brockport 
SUNY at Buffaio-Amh«nit 
SUNY at Old Westbury 
SUNY at Oswego 
SUNY at PlattsbuTgh 
SUNY at Stony Brook' 
Suffolk County Community 

College 

Tompkins Cortland Community 

College 
University of Rochester 



Central r'tedmont Community 

College (2) 
Guilford College 
Mars Hill College 
Martin Comnrtunity College 
North Carolma State 

University 12) 
Piedmont Technical College 
Southeastern Community College 
University of North Carolina (4) 



North Oakote 

North Dakota State School of 
Science (5) 

Ohio 

Bowling Green State University 
Case Western Reserve University 
Lake Erie College (2) ^ 
Lakeland Community &Slleg^ 
Oberlin College ) 
Ohio Slate Univer^jtj^^i) 
University of Ciir^nati 

Oklahoma 

Connors State College 
Oklahoma State University (2) 

Oraffon 

Lane Community College 
Oregon Institute of Technology 
Oregon Slate University 
University of Oregon 

Pannsylvania 

Allegheny College 
Alvemia College 
Chatham College 
Drexel University 
Duquesne University 
Hahnemann Medical College 
Lafayette College 
Lebanon Valley College 

Lehigh University 

Millersville State College 
Pennsylvania State University (4) 
Philadelphia College of Art 
Rosemont College 
Sphng Garden College (2) 
Susquehanna University (5) 
University of Pennsylvania (10) 
University of Pittsburgh 
University of Scranton 
Valley Forge Military 

Academy (4) 
Waynesburg College^ 
Williamsport Area Community 

College 
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- PUMitt filoo 

Interamerican University 

Miod«lsf«nd 

Rhode Island Junior College 
University of Rhode fshnd (2) 

South Csrollns 

Benedict College 
Geinson University 
Funnan' University 
Horry-Georgetown Technical 
College 

University of South Carolina <2) 

•cMth Dakota 

Mount Marty College O) 
Northern Stale College 
Presentation College 
University of South Dakota (4) 

TonnoMOO 

Chattanooga State Technical 
Comnuinity College (2) 

Clevelam) State Community 
College ^ 

Lincoln Memorial University 

Memphis State University (7) 

Middle Tennessee State 
University (15) 

Southw^estem at Memphis 

University of Tennessee- 
Chattanooga 

University of Tennessee- 
Knoxville 

Toxaa 

Alvtn Community College 
Amaiillo College 
Navarro College (12) 
Stn Mary's University 
Southw^t Texas Statt; University 
Southw^tem University 
University of Mary Hardtn-Baylor 
University of Texas- Austin 
University of Texas Health 

Science Center 
University of Texas- f*ermiar\ 

Basin 



Utah 

Utah Technical College 

Vormont 

Bennington College 
Green Mountain College (2) 
Lyndon Slate College 
MiddlebuTv College ($} 
St. Michael's College 

Virginia 

Mary Baldwin College 
Randolph-Macon College 
University of Virginia 

Waahlngton 

Clark College 

Seattle Pacific University 

Spokane Falls Community 

College {2) 
University of Washington (2) 
Washington State University 

Wool Virginia 

Bethany College 

West Virginia University (6) 

Wlooonaln 

Beloit College 

Marquette University 

Northlaitd College 

University of Wtsconsin- 
La Crosse 

University of Wisconsin -Madison 

University of Wisconsin- 
Milwaukee 

University of Wisconsin* 
PtattevLlle 

University of Wtsconstn- 
River Falls 

University of Wisconsin- 
Sheboygan 

University of Wisconsin System 

Western Wisconsin Technical 
Institute 

Wi&consin fndianhead Technical 
Institute (2> 
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Certificate of 
Achievement Recipients 



Institution 



Summary of the Problem, 
the Approach, and the Results 



Benedict College 

Columbiar South Carolina 
Campuswtde Energy 
Conservation 



The Problem-. How to conserve energy at a mini- 
mum cost, 

Tlie Appmach: In order to reduce heating without 
creating discomfort on campuSr Benedict first 
conducted a study of the specific Fieattng needs of 
each building on campus and of its heat retention 
capabilities. From the finding buildings were 
fitted with storm windows and with insttlation 
where needed; boilers were run on schedules to 
match the individual buildtog occupancy needs, 
but were started only when temper]itures dropped 
. below 40*F. and never exceeding six hours with- 
out turning off the system for a period; all ther- 
mostats were set at govemntent st^ulated leveb. 
Additional conservation measures such as lighting 
Ructions and student incentive and energy pro- 
-ams helped to implement thb plan. 

Ahe Results: Comparing the 1978 and 1979 
heating seasons^ the following was achieved: 

Percentage 

Reduction in: Decrease ^ 

Boiler use 3,016 hours 71% 

Oil consumption 3Br900 gallons 71% 
Electricity use 130,000 KWH 14% 



The initial cost of the project was $28,907 and the 
net savings during the first year of operation was 
$^\A19, resulting in a payback period of just four 
months. In addition, the cut in the hours of boiler 
operation eliminated many hours of employee 
overtime. 



[mport«<nce; Substantial savings were achieved 
through simple measures by a college which has a 
minimum of financial resources. 



*^ni\ Thi^ jpponJit hneM> summdrizes thf mnov^lwc jpproachc$ of the twdvc ^nsntu- 

tKjn^ ^I^tc4 \ron\ Jmong rh^ W entries ^ubmiltcd. foi ih« Certihcjtes <yi Achieve- 
mcnt KsueJ by the Academy in ihe SprinK of tOSO 
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Summary of the Problem, 
Institution the Approach, and the Results 

CalUmtit State Univcisity The IVoblon: In 1975 concerned faculty members 
and CoOcfM hcadquuMed Mt it imporUmt that entr^ education become a 
«t FiffUcrtoii, CabfbnUia part of the oirricylum of California's denten- 

La ]oUa« California tary and secoAdary sdioob^ 

Hnergy Education 

The Apfffoach* The faculty pooled efforts and 
ideas through ihe university's 19 campuses^ devel- 
oped an Energy Education Advisory Conunjttee, 
and later, a Technical Assistance Program, The 
two activities became the Statewide Energy Con- 
sortium, which drew upbn the expertise oi scien- 
tists, engineen, sociologists, economists, and^ 
envirofunentalis^ to develop teacher education 
pro^^ams, ElFforts were then broadened to include 
continuing education courses and the holding of 
workshops about energy. 

The Rcsdtft: Three statewide conferences at- 
tended by faculty members and interested teach- 
en resulted in the production of a curriculum for 
more than 400 energy-related classes in elemen- 
tary and secondary schools and 52 continuing 
education courses. At the request of the sta^te, the 
Technical Assistance Program prepared a manual 
with eneigy efficiency guidelines for builders and 
developen. 

The consortium was chosen by the Oepartnwnt 
^ of Energy to conduct small grants programs for 

small businessmen and lay people; and has pub- 
lished (and is constantly updating) a State Direo- 
iory of Energy Consuiting Services for Califor^ 
nians. 

The consortium has been able to obtain the 
greater part of its funding from corporations with 
honK bases in California, 

Importance: The consortiums energy expertise 
reaches from the 19 campuses to the elementary 
schook and grassroots levels, and has helped edu- 
cate about 150,000 peopfe m energy conservation. 



ERLC 



15} 

152 



Tibto D (cofiUmiid) Ctfttflcfttt ol AcMwiiMfit R^clpliitti 



Summary of the Problem, 
Institution , me Approach, and the Results 

Caw Western Rcstrvt The PNibteoi : How t o undertake a comprehensive 

Univmlty energy conservation program at practically no 

Clevetand. Ohio cost, 

Compreheftsive Energy 
Program The Approach^ Starting in 1973. the univeisity 

undertoric a cofhprehensive energy conservation 
program encompas&mg att 67 <^pus buildings at 
virtualty no/ cost outside the plant maintenance 
budget, / 

Every p4»sible energy cut was made, ranging 
from rearranging class schedules to using (ewer 
buildings, lowering lighting levels and hot water 
temperatures, and recovering heat that would 
otherwise be lost into the air to turning off lights 
between 6:00 a*m, and 5:00 p,m, in rooms with 
wir^ows, and cutting Ubrary^ boolcstore, and 
gymnasium hours. 

Conference materiab and videotape were pre- 
pared on how to audit energy use ^id became a 
teaching tool at Case Western Reserve as weti as 
at other educational institutions* 

The physical plant experimented with using 
solid waste as an alternative boiler fuel* AJtet^ 
native energy research and education programs 
were made a part of the school of engineerir^. 

The Results: The savings realized by many of the 
programs are measured in terms of the deoease in 
the number of BTUs actually used between 1972- 
73 an^ 1978-79. as follows: 

197^73 - 1.691 milRon BTUs 

1976-79 - 1447 milUon BHrtb 

Reduction in yearly 

consumption —544 mitlion BTUs, or 

32 percent of the 
energ{j:onsumption 
six years earlier 

Importance: The thoroughness of the program 
was shown by the university's ability to cut ener- 
gy use for SIX years in a row with minhn^l expen- 
ditures beyond the regular plant operating and 
maintenance budget. 
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Summary of the Problem, 
Institution * the Approach, arid the Results 

Colby CoomttnUy ColW^ The FtvjUfin: How to expand the production of 
Colby; Kansas ^asohoL 
Energy Education 

The Approach: The college developed an "Alco- 
hol Fuel Production Workshop" for local fanwis 
to teach them how '9 pnxjuce gasohol (rom grain 
in smalt (arm-size stilk. The instruction in this 
five-day course covers the economics involved in 
gasohol production^ the layout ai>d d^gn of 
gasohol stiUs and plants^ the necessary regRations 
and permits, the kinds'of grain that can be used, 
and what can be done with resulting by-products. 
The course includes lectures^ a spedalty prepared 
textbooks videotapes^ and "hands on" training in 
the laboratory. 
* 

The Results: Colby has conducted IS woricshops 
with more than 800 participants who have come 
from 45 states and six foreigrt nations. The wc^* 
shops now enroll bankers, accountants, profes- 
sors, business persons, engineers, mechanics, ai^ 
welders. 

The woHcshop program, which is located 230 
miles from the nearest major city> has drawn the 
attention of tiie U.S. Office of Education and the 
Department c& Energy. The Department of Energy 
asked Colby to, run a special training program at 
the college for directors of 40 gasohd production 
^ ' programs across the country that the department 

plans to support, using Colby's program and ma- 
terials as the model. 

Importance: Colby College has been^escnbed by 
national energy officials as a pioneer in Ihe field of 
* alcohol fuel production. - ^ 
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TaW* 0 (eonttnu^ CwttHcit* of AcMtMnwrt Rw^to 



Institution 



SufTimary ot the Problem, 
the Approach, and the Results 



Problem: How lo reduce ihe costs of heat aixJ 
water in the university's lar^ physical education, 
center which houses a laundry in addition to the 
swimming and diving pools. 

The Appfoach: The university's large physic^] 
education center used great amounts of hot water 
in the buitdingfs faundiy and swimming and'div^ ' 
ing pook. Costly drinking water was being used 
to lower the temperature of the hot water released 
from the laundry's heatrng system. This water had 
to be cooled before it could be dtschar^fed into the 
sewer whhout causing heat damage to th^Pip^- 

The hot water from the laundry's heatiivg sys^ 
tem was rerouted and used by the swtnrmting and 
divm^ pools' heatrng system, after whic^ the 
water became cool enough to be dischafged d^* 
reedy into the sewer. The arrangement eliminated 
the need for buying drinking water for cooUng 
purposes and*provided enough **ine*' heat to 
maintain the 360i000 gallon swimming and diving 
pootsataconstantSO^'F, temperature. 



Drexct University 
Philadelphia, Pennsylvania 
Heat Recovery 



' / 



The Results; 
Initial investment 
Annual savings from: 
^ drinking water no longer 
purchased to cool the 
laundry dtscha^^ 
^steamno longer purchased 
for heating the swimming 
and dhrtng poob 

Payback period 



$1,578 



26 months 



Importance: Standard heat recovery techniques 
were applied to the specialized needs of the uni- 
versity. 
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Institution 



Surmiary of the Problem, 
the Approach, and the Results 



Hiodlton CoScge 

Clinton/ New York 
Solar Building Design 



The EVobkni: How to provide inexpensive dass^ 
room space near the observatory for astronomy 
students. 



The Approach: The college deslgnetf^nd con- 
structed an oblong, solar^heated, block buildihg, 
made of concrete^ heavy insulation material, and 
wood to provide dassroom space near its obser- 
vatory and to serve as a laboratory for solar 
energy courses. 

The Resuhft:' In 1977, the $30,000 cost of the solar^ 
heated building was less than that of a similar 
building with a conventional electric heating sys- 
tem. Each year 67 percent of the' heating comes ' 
from the sun; the armual cost of electricity to heat 
arKl light the building from October to April has 
been only $120, 

The building also demonstrates that a passive 
solar energy -design can work in the cold and 
doudy northern climate of upstate New York , 

Importance: This project shows that in a cold cli- 
mate it is possible to save on the use of convene 
tional energy and be cost effective by using a sim- 
ple solar energy' system; also^ that,, this can be 
done for a small building at a small college. 
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Tabit 0 (contliHiMO C«ftlflctto of AchlvvfiiMnt Rtdpltnts 



Inottjiutlon 



Summary of the Problem, 
the Approach, and the Results 



UfiyttttCoIlcse 

Eastoii/ t^^uisylyania 
Lighting Adaptations 



The Pfobkin: How to find a cheaper way o( cut* 
ting energy consumption of fluorescent lights. 



Tlif - Approach;. Two graduate engineering stu* 
dents experimented with using a capacitor (a de* 
vice normally used in wiring electrical systems) to 
^ reduce the number of fluoresttnt lights but still 
have an effective, efficient level of luting. How* 
ever, standard fluorescent fixtures will not oper* 
ate u oive of the two tubes is simply removed. The 
capaators' although not originally designed for 
use in fluorescent fixhires, could work with minor 
alterations, taking about five minutes for each 
adaptation and installation. With a capacitor^ the 
* energy use of each fluorescent light is limited to 
the amount needed Jto run the one remaining tube. 
The capacitors used cost $1.62 each^ which was 
much cheaper than the commercially popular 
S6.50 ''phantom tube^'^a hollow tube desigited 
' for the same purpose. ^ 

The Results: 

Cost for the nine major buildings i 4^425 

Savings in the first year $12,000 
Energy savings by theninebuildings 9% 

The cost is a one-time expense; the savings con* 
ttrme year after y^^r and grow as electrical costs 
rise. 

Importance: The capacitor is an adaptation that 
avoids the more expensive in vestmerit incommer* 
cially popular conservation devices. 
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Tabto D (c<Hit(nu«d) CtfUffcito of AchtoWMiH Rtqipttfiti 



Institution 



Summary of the Problom; 
the Approach, and the Results 



Lincoln Und 
Commualty-Cotlcgf 

Ccmprebemive Energy 
Conservation 



Tht Probkm: Hov^ conserve enerigy at the <^<^* 
lege and elsewhere. 

The Approftch: In 1^76 the college started ''Ener 
gy Commitment/' a program covering all aspects 
of energy conservation— from resource manage^ 
ment and planning to education offerings. Man* 
agement measures taken included an energy 
audit, installation of ^ computer system, in* 
creased insulation, reduced lighting, a four-day 
week summer schedule>^and the building of solar 
and wind generating systems on the horticulture 
building. &iergy education progr<.^m5 range from , 
college courses to gasohol workshops for the far 
mer and energy f onitns for interested persons. 
Car-pooling and increased Sws transit services 
were organized for the campus community * 

The college took on leadership in energy con* 
scrvation in the nydwest by hosting conferences 
for state college administrators and panel discus- 
sions for government officials. The president 
travels extensively to speak on energy conserva* 
tion at national forums and post-secoiKiary edu* 
cation conferences. 

The Results: Lincoln Land used bond funds to 
cover most of the $508,000 capital expenses in* 
curred. Most other programs were fii«nce<^ 
through small focal and federal grants and private 
donations, along with registration fees for the for* 
urns. Although the expected paybadc periods for 
all projects range from one month to 16 years, all 
protects taken on by the college t^flect its policy 
that faiily major expenditures for conservatic^ 
are a one-time expense and will pay for them- 
selves at different rates with the savings even- 
tually multiplying. 

Importance: This college does everythir^ possible 
to conserve energy. It makes small one-time capi* 
tal expenditures with the thought that the savings 
will multiply continually. 
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Institution 



Summary of the Problem* 
the Approach, and the Results 



Mlddkbury CoUcr 

MMdleb^fy; Vermont 
Power plant Comwwon 



Th« Problem: Hew to itduce oil consumption in 
the college's centrai power plant. 

The Appiofch: In 1977 ^Iddlebury tested a new 
process for|tniming oil in its central furnace. The 
process^ caifed "Complete Comtnistion G>ndi- 
tioner," works by mixing water and the fuel oil in 
such a way that the multlng chemical reaction as 
the mixture enters the boiler increases the surface 
area ot the oil. This improves the burning process 
by raising the burning temperature (to ovfr 
3,000"?.} and creating more efficient heat while 
using less oil. The process abo lowers the air in*- 
take of the boiler which neduces heat loss and the 
exhaust fumts that pollute the air. 



The Results: Fctf the trial month of November 
1977, oil consuHtion was reduced 9 percent 
lowering costs b^2.100. In 1979 *he process re- 
duced the oil used by 70,000 gallons* also saving 
9 percent. 

The college incurred no out-of-pocket capital 
expenses inasmuch, as the system is leased to Mfd^ 
dleburyat $615 a month. 

Importance: Middlebury was the first college to 
experiment .with this systtm* which works for 
buildings'and institutions with a centralized, oil- 
bum ing furnace. 
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Summary of the Problem, 




TW Approich: The college redesigned its heating 
phut to bum 100 penceftt waste crank case oil in* 
stead of fuel oil. In order to make the plan work* 
the college had to add pumps and Hlters to the 
existing fuel system and had to find sources that 
coul d provide ^OaOOO gaUons of waste oil i year, 
Skidmoie abo had to convincAthe surrounding 
community that burning waste oil wouU not ool* 
lute the local air, Af^r this was accomplished* the 
college not only earned the approval of the New 
York State Department of Environmental Conser* ' 
vation for a constructive idea* but also gaii>e<l 
coi^mendation for removir^ from the area a large 
quantity of waste oil which had been a tr<mble<^ " 
some pollutant o( the rural watershed when used 
for dust control on rural roads and when dumped 
as a waste product into landfills. 

The Results: 

Cost of conversion $25*500 
Payback pc;nod during the 

first year ^months^ 

Annual^^ingsnow expected $234^600 

Skidmore has arranged an annual collection pro* 
gram with three suppliers of waste ofl, one of 
which charges only (or the cost of the truck used 
and donai^s the 100*000 gallons of oil it supplies. 

Importance: The project is not complicated and 
had a Jow conversion cost with a rapid payback, 
Skidmore is the first h^er education institution 
to use/vaste automotive crank case oil as the sole 
tuel (or Its heating system. 
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TMHv u fconnmivQv uwiinciiv of «coiwprn#oi, ntcipitnii 



Institution 



Summary of the Probtem, 
the Approach, and the Results 



Uoivmlty «f CaUforaU at 
Suk Dk^Univtntty 
Evitfiiioiix 

Energy Eduoitidn 



\ 



Iht Frobkm: How to educate a Ur^e number of 
people about the need for energy conservation . 

The Appfo#ch: The university's cxtettston divi* 
sion developed a course called Tnerigy and the 
Way We Live/ consisting of 15 weekly articles 
r\in in 540 r>ewspapers and for which credit is 
given by 342 colleges. This course- designed by 
energy experts from a variety of disciplines, ex- 
plores energy tecfinology and consumption, the 
in^ct of differing values on energy po!icy> and 
worldwide energy dilemmas. 

The course can be used in conjunction with a 
local newspaper running the series of arttctcs> or 
as a self*conUined course, or for independent 
study credit in an area where there is no partki- 
patir\g college, 

"Energy and the Way We Live" is an outgrowth 
of the university's program. Courses Neu^ 
paper, which was started through the annual pro* 
ductton 15-week newspaper courses in 1973: 
"Energy and the Way We Live" is the twelfth in 
the series ^nd the most far^reachii\g. 

The Results: The course, started in January 1980, 
had an estimated enrollment of 8,000 to 10,000 
persons and an estimated readership of five mil- 
lion persons (the combinedppeulation of the 
newsp^per^ involved^p*«e^£lS million readers}. 
Course materialrS«tS>w being used for 450 erwr- 
gy policy forums being held in various communi- 
ties across the country; and h>r a series of half- 
hour programs broadcast by National I\iblic 
Radio- 

Importance: "Eneigy and the Way We Live" is the 
only national eneigy course of its kind. It draws 
its materia) from energy experts around the world 
and attracts both nontraditional and traditional 
students. 
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Instltjitlon 



Summary of the Problem, , 
the Approach, and the Results ^ 



Univtnky of Oihwwt 
Ncwuk, Oebware 
Monitoring ^nd Controls 



TKe PfoUtm^ How to reduce tnergy costs on ^ 
snatt budlget in anticipation of purchasing a com- 
puter when funds become available. 



* The Approach; tn 1976 the univenity, finding 
that the capital cost of a cotnputcrized energy 
management system was beyond the capacity of 
its then ctirrent budget, looked for a tempora^V 
way to reduce eneigy costs. The conclusion: 40 
percent of the temperature control and start.up 
functions provided by a computerized system' 
coutd be done mamia)^: savings would be sub- 
stantial If the staff concentrated on bu^ngs 
where energy use was high (39 out of the lU 
buildings on campus). The activity, "Operation 
« bootstrap," employed lO'persom acting as'^ener- 
gy controllers" (five daytime, five at night). Their 
salaries were charged against the gross savings of 
the project, 

TheUesultt: 

Grdss savings in energy, first two 



The net savings were placed in a reserve account 
and are now being used to finance the first phase 
of an autoniated energy control system in nine 
high eneigy use buildings. The manual system will 
continue so that future savings can be used to ex- 
tend the automated system further, ^ 

Importance: The plan provided immediate eneigy 
savings within a budget ihat could not at the time 
finance the coital cost of a computerized man- 
agement system. 



years (1977-7$ 197»-79) 
Cost of the energy controtlersand the 
energy consultant for the project 
Net savings, first two years 



$507,340 



2<]g,360 
$302,000 
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Activities of the 
Academy for Educational Development, Inc. 

The Academy for Educational Development, founded in 1961 lo help 
U S. colleges and universities solve some of their long-range ^ucationatr 
administrativer and financial problemsr has expanded steadily cq^er the 
years. Tod^iyr the Academy is active not only in higher education, but 
also in elementary and secondary education, in communications as an art 
and as an increasingly important form of t«:hnolosy, in international af- 
^ -iairsr in studies of the human life cycle, in helping to improve the facilities 
of institutions that serve the publicr in energy conservation and educa- 
tion, and in a wide range of projects aimed at findingnew ways to encour- 
age older people tu continue theiractive participation tn American life. 

The Academy serves its clients in the following ways; 

• Preparing long-rangeeducational plans 

• Setting up and evaluating new educational programs 

• rtanning . .id carrying out innovative experiments in the use of 
educational facilities 

• Conducting workshops on managementr instructional technology, 
energy conservation, and other educational concerns 

• Improvmg educational management 

• Improving the processofsettlingdisputes between nations 

• Hetpmg colleger and universities find well-qualified administrators 
and trustees; managing institutions un an interim basis 

• Counseling on mstitutional. organizational and personnel problems 
in an effort tb find better.solutions 

• Conducting studies and research on problems of aging, education^ 
energy conservation, communicationr and international develop- 
ment 

• Planning; and administenng experimental programs in developing 
countries 

• Sponsoring conJerentes un the human life cycle, and publishing the 
results. 

The Academy m*nnt*ims full-servjce offices at 1414 Twenty-second 
Street, N VV., VVashjn^;ton, D C 20037. telephone (202) 862-1900 where 
the t*ner^\ conserv^tu^n pr^^jt'Ct js headquartered, and 680 Fifth Avenue. 
New York, New York tOOl^, telephone (212) 397-0040. 
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